

















"Ned Rossiter's remarkable contribution effectively inaugurates a new branch of 
media theory—a media theory of logistics which addresses the movement of bodies 
and things, labor and commodities underlying the flows of information. Grounded in 
empirical and collective research projects, it moves between China, India, Australia, 
Europe and South America to chart and diagram what runs beneath the smooth 
surfaces of digital networks. A brilliant piece of research, highly recommended." 
—Tiziana Terranova, University of Naples, X'Orientale’ 

"Ned Rossiter is one of the finest analysts of the old, middle-aged, and newer media 
around. Software, Infrastructure, Labor brings together his central concerns in a 
bold and exciting way. Read on and feel the scales drop from your eyes!" 
—Toby Miller. Loughborough University London 


Infrastructure makes worlds. Software coordinates labor. Logistics governs 
movement. These pillars of contemporary capitalism correspond with the materiality 
of digital communication systems on a planetary scale. Ned Rossiter theorizes the 
force of logistical media to discern how subjectivity and labor, economyrand society 
are tied to the logistical imaginary of seamless interoperability. Contingency haunts 
logistical power. Technologies of capture are prone to infrastructural breakdown, 
sabotage, and failure. Strategies of evasion, anonymity, and disruption unsettle 
regimes of calculation and containment. 

We live in a computational age where media, again, disappear into the background as 
infrastructure. Software, Infrastructure, Labor intercuts transdisciplmary theoretical 
reflection with empirical encounters ranging from the Cold War legacy of cybernetics, 
shipping ports in China and Greece, the territoriality of data centers, video game 
design, and scrap metal economies in the e-waste industry. Rossiter argues that 
infrastructural ruins serve as resources for the collective design of blueprints and 
prototypes demanded of radical politics today. 

Ned Rossiter is Professor of Communication with a joint appointment in the 
Institute for Culture and Society and the School of Humanities and Communication 
Arts at Western Sydney University. He is the author of Organized Networks: Media 
Theory, Creative Labour, New Institutions (2006). 
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PREFACE 


Logistical media determine our situation. While the missing flight MH370 is yet 
to be found, for the rest of us there is nowhere left to hide. The management 
dream of cybernetic extension into the vicissitudes of daily life is now well and 
truly a reality. CCTV cameras, motion capture technologies, RFID chips, smart 
phones and locational media, GPS devices, biometric monitoring of people and 
ecological systems—these are just some of the more familiar technologies that 
generate data and modulate movement and consumption within the logistical city, 
or what Friedrich Kittler terms “the city as medium.”* 

The logistical city marks a departure from both the global city of finance capital 
and the industrial city of factories. The logistical city is elastic; its borders are flex¬ 
ible and determined by the ever-changing coordinates of supply chain capitalism. 
Populated by warehouses, ports, intermodal terminals, container yards, and data 
centers, the logistical city is spatially defined by zones, corridors, and concessions. 
It is a city that subtracts the time of dreams to maintain the demands of 24/7 
capitalism.^ 

For many, the model has become the world. Our tastes are calibrated and relayed 
back to us based on the aggregation of personal history coupled with the distribu¬ 
tion of desire across sampled populations. Decision is all too frequently an unwit¬ 
ting acceptance of command. The biopolitical production of labor and life has just 
about reached its zenith in terms of extracting value, efficiency, and submission 
from the economy of algorithmic action.^ Nowhere is this more clear than in the 
“sentient city,” where the topography of spatial scales and borders gives way to the 
topology of ubiquitous computing and predictive analytics in which the digital is 
integrated with the motion of experience.** In the sentient city data becomes a 
living entity, measuring the pulse of urban settings and determining the mobiliza¬ 
tion of response to an increasingly vast range of urban conditions: traffic 
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movements, air quality, chemical composition of soils, social flash points. The hor¬ 
ror of urban life is just beginning. Florian Cramer phrased this nicely in a posting 
in 2014 to the nettime.org mailing list: 

This is likely the beginning of a social class and status symbol reversal for 
electronic technology and digital devices. It’s foreseeable that affordable 
healthcare, transport, insurance policies, pension plans, will only be available 
to those who subscribe to behavioral tracking and control via mobile sensor 
devices, and have themselves monitored for compliant lifestyles. And what¬ 
ever will be left of welfare cheques and unemployment severance pay, will 
only be paid on the condition of behavioral tracking as well. . . freedom of 
electronic devices will be a privilege of the wealthy. In the near future, to be 
upper class will no longer mean that you carry the latest electronic gadget, 
but that you can afford the luxury surcharge for a life without tracking 
devices.^ 

When loyalty cards proliferate in our virtual wallets, when coupon systems and 
location-based services are coupled with payment apps that track our patterns of 
consumption, we begin to get a sense of how shopping experiences are designed 
around economies of capture. To refuse is to perhaps miss out on that sweet feel 
of the discount, but at least we get a fleeting sense of having preserved our ano¬ 
nymity. Indeed, anonymity becomes a key algorithmic gesture, conceptual figure, 
and technical mechanism through which we might begin to design a black-box 
politics within the horizon of logistical media.*’ For to be anonymous renders the 
black box inoperable. 

There is an element to the profiling of what I would term “post-populations” 
that is external to logistical media of coordination, capture, and control. I am 
thinking here of the peasants dispossessed of land on the urban fringes of Kolkata 
who commit willful acts of sabotage on infrastructure in the new IT towns, and 
of the proletariat and unemployed around the world who are not governed or 
managed in the name of political economy but unleashed as a necessary surplus to 
capital that requires relative stability for infrastructures of investment to withstand 
assault that arises from social chaos. Yet post-populations, who to some extent can 
be understood as ensembles of non-governable subjects, all too often become vital 
sources of technical invention awaiting expropriation that is absorbed into systems 
of production. Take, for instance, shanzhai culture, and the wild modification of 
mobile-phone features in China. The parameters of capital accumulation can only 
be replenished when elements of contingency are programmed into the opera¬ 
tional requirements of the logistical city, and this is why post-populations are set 
free and indeed may never register within apparatuses of control. But this also 
assumes that capital is the primary agent, when the pressures of subsumption may 
be lower and more pervasive across the social body. 
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The problem with the post-digital settings of today is that we are unable to 
think within the box. We can speak of a politics of parameters, but ultimately this 
is still knowledge specific to engineers who design the architectures within which 
we conjure our imagination. We can no longer harness our imagination, only click 
on predetermined options. What, therefore, might it mean to design a program of 
research and cultural practice that exploits the geography of data infrastructure 
as we know it? The politics of infrastructure invites a critique of the quantified self, 
where self-tracking bodies are regulated as data-managed socialities as they move 
within the logistical city. In the society of compliance, normative measures and 
standards are set by the corporate-state seeking to expropriate value from labor 
through regimes of fear, insecurity, and self-obsession. 

The dystopia of the present leaves little room for responses other than despair 
and depression. All too often resistance to the distribution of power and the pen¬ 
etration of financial capitalism is, as Max Haiven argues, not only futile but quite 
often reinforcing that which it claims to oppose.^ Resistance is not interventionist 
so much as affirmative: “finance as we now have it, as a system that ‘reads’ the 
world by calculating the ‘risk’ of‘resistance’ to ‘liquidity’ and allocating resources 
accordingly, already incorporates ‘resistance’ into its ‘systemic imagination.”’® In 
this slaughterous world, the nihilistic option is to find joy in the pleasure of imme¬ 
diacy, consumption, and aesthetic gestures of critical self-affirmation.’ 

No matter the foibles of human life, predictive analytics and algorithmic mod¬ 
eling deploy the currency of data to measure labor against variables such as pro¬ 
ductivity, risk, compliance, and contingency. What, then, for labor and life outside 
the extractive machine of algorithmic capitalism? Can sociality reside in the space 
and time of relative invisibility afforded by the vulnerable status of post-populations? 
Can living labor assert itself beyond the calculations of enterprise planning soft¬ 
ware and the subjugation of life to debt by instruments of finance capital? These 
are disturbing, complicated questions that require collective analysis if we are to 
design a life without determination. Because of the difficulty of envisioning alter¬ 
native futures from within the horizon of affirmative resistance, we need to step 
into the box even further and revisit the notion of being-determined on a much 
more fundamental level. 

If infrastructure makes worlds, then software coordinates them. Logistics infra¬ 
structure manifests as roads, railways, shipping ports, interniodal terminals, airports, 
and communications facilities and technologies. Logistics infrastructure enables 
the movement of labor, commodities, and data across global supply chains. Increas¬ 
ingly, logistics infrastructure is managed through computational systems of code 
and software. As such, algorithms play a vital role in arranging the material proper¬ 
ties and organizational capacities of infrastructure. Algorithms thus register a form 
of infrastructural power. 

A media theory of logistics provides one index for reconstituting a political 
knowledge of what might be termed logistics in the age of algorithmic capitalism. 
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In addition to storage, processing, and transmission systems, the study of logistical 
media also includes attention to how the aesthetic qualities peculiar to the banality 
of spreadsheets, enterprise resource planning (ERP) systems, and software applica¬ 
tions have arisen from particular histories in military theaters, cybernetics, infra¬ 
structural design, transport, and communications. Logistical media theory is 
interested in how logistical infrastructure is made soft through ERP systems 
designed to govern logistical operations. Gamification techniques further extend 
the power of logistical media as technologies that govern knowledge production. 
The subsumption of gaming and, more fundamentally, play itself under the 
operative logics of incentivization accelerates the dynamics of affirmative resis¬ 
tance. Questions of securitization, control, coordination, algorithmic architectures, 
protocols, and parameters are among those relevant to a theory of logistical media, 
and are ones explored throughout this book. 


Much of the writing for this book has been done in the context of collective 
research over many years. Together with my students in international communica¬ 
tions at the University of Nottingham Ningbo, we investigated port operations, 
electronic waste industries, and the relation between real estate development and 
the creative industries.*® These topics were among others studied over a more 
extended period with friends, colleagues, and collaborators in transcontinental set¬ 
tings. Informed by a previous collective research project I coordinated in Beijing 
in 2007 that sought to identify the constitutive outside of creative industries in that 
city, the Transit Labour project (2009—2012) investigated circuits of labor and 
logistical operations in Shanghai, Kolkata, and Sydney.** 

Transit Labour traced the informality of e-waste industries and the political 
economy of standards in printed circuit board manufacturing in China. An exten¬ 
sive period of fieldwork, site visits, and archival research made clear how the rise 
of “New Towns” supporting the IT sector in Kolkata was made possible by land 
zoning policies that resulted in the seizure of land from peasants, which we under¬ 
stood as a process of primitive accumulation. In Sydney our research focused on 
labor regimes of governance related to shipping-container loading and unloading 
times, transport routes, warehousing, and intermodal terminals. We saw how these 
primary components of a logistical city present a model of space, time, labor, and 
economy whose dynamics register in ways distinct from the global city of finance 
capital and the industrial city of factories. Peripheries become primary spaces of 
coordination and control. Global infrastructural and software standards stitch 
spaces, labor, and operational procedures together across diverse geographical scales 
and modalities of time. 

Following our Transit Labour project, Brett Neilson, myself, and our friends 
and collaborators are working through a second program of research funded by 
the Australian Research Council that extends our interest in logistical operations 



Preface xvii 


along global lines of influence and connection marked by Chinese infrastructural 
expansion. Dubbed Logistical Worlds: Infrastructure, Software, Labour (2013— 
2015), this project moves between Athens, Kolkata, and ValparMso, investigating 
regimes of circulation and containment that connect China’s manufacturing 
industries to different corners of the world. 

Our interest is in how infrastructure and software combine as technologies of 
governance that coordinate and control logistical operations and labor practices 
situated in select sites along the China-centered trade network known as the New 
Silk Road. Recalling the historical Silk Road of trade and cultural transmission that 
connected Asia to Europe, the geostrategic concept of the New Silk Road has 
emerged to register the logistical measures already being put in place by commer¬ 
cial entities and policy makers to meet the expected changes as Asia overtakes 
Europe as the world’s largest trading region. At stake is the forging of new trade 
corridors that connect East Asia to Latin America and extend across the Indian 
subcontinent to southern Europe, where China’s state-owned shipping company, 
Cosco, has undertaken a major infrastructural investment in the Athens’s port of 
Piraeus. 

Against this backdrop, the writings in this book have arisen from interventions, 
propositions, and more sustained elaborations of how to think media theory 
through the core components of global logistics stretched over a planetary system 
and ecology in ruins. In devising a theory of logistical media, I turn the chapters 
of this book around various combinations of software and infrastructure, discern¬ 
ing how and where they hold a determining force in the production of subjectivity 
and labor. Not wishing to entirely submerge into an aesthetic of despair, the book 
also seeks out occasions and situations in which labor and life demonstrate a capa¬ 
city for action beyond the actionable. If, as Paolo Virno proposes in his reading of 
Hannah Arendt, the once partitioned borders between labor and political action 
have today become indistinct, then we may attribute this turn in no small way to 
the power of logistical media to render flat the ontological qualities and unforeseen 
events that hitherto produce a world of variation, struggle, conflict, and contin¬ 
gency. The logistical imaginary disavows the political. Let us be sure, this world 
has not gone away but rather persists as the constitutive outside to the logistical 
fantasy of seamless interoperability. 

“The sphere of politics,” writes Virno, “follows closely the procedures and 
stylistic elements which define the current state of labor.”*^ To retrieve a capacity 
for political action, as distinct from politics, requires inventing political practices 
and conceptual universes not easily subsumed into the logistical horizon of the 
actionable. Within logistics, the actionable is a task that can be executed with 
maximum efficiency. Anonymity offers one possible strategy of withdrawal from 
logistical regimes of calculation and control. But after the Snowden revelations of 
the penetrative power of the NSA machine, the scope for absolute anonymity 
might best be approached through the tactic of overexposure and a multiplication 
of noise. As much as algorithmic architectures of logistical media extract data and 
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manage labor whose value is exploited through transactions as finance capital, 
there is also a freedom to be found in the indifference logistics has to subjectivity 
when difference is subsumed into data made actionable. To address these and other 
systems of control, we need to devise a theory of logistical media. 
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Driving past stacks of containers organized in long rows arranged in grid-fashion, 
the impression of lonely canyons of buildings in a city’s finance district is distinct. 
Yet this is no business precinct in some anonymous city, but Beilun port, one of 
China’s largest shipping hubs near the city of Ningbo, which is located a few hours 
south of Shanghai—the nearest competing deep-water port. We arrive at one of 
four loading docks (Figure 1.1). A few massive ships are lined up alongside con¬ 
tainer cranes. What’s striking is the seeming absence of workers. For one of the 
biggest ports in the world, there was little of the activity one expects—not a lot of 
movement of containers, very few workers, and not many ships about. But perhaps 
this shouldn’t be such a surprise—financial news in 2008—2009 reported on the 
savaging of the shipping industry in the first six months of the global economic 
crisis. Shipping companies were collecting 75—80 percent less on the cost of trans¬ 
porting containers; charter rates plunged to levels that no longer return profits, 
reproducing the falls in freight rates; smaller shipyards across China were aban¬ 
doned, with half-finished ships never to be built; inventories of iron ore, electron¬ 
ics, textiles, and sports shoes were among the many commodities piling up in the 
ports across China, with no market destination.' Clearly, if you ever wanted to 
move goods across the oceans, this was the time to do it with prices so low. 

In April 2009 the Times noted that “about 10 per cent of the world’s 10,650 
in-service container ships and bulk carriers are currently sitting empty and at 
anchor waiting for cargoes that are simply not emerging.’’^ This figure varied 
according to region of trade and the type of goods transported. Around 25 percent 
of ships transporting “raw materials in the Pacific are now idle,” claimed one 
report.^ Many of these “parked” ships were in waters off Malaysia, Indonesia, and 
the Philippines,'* presumably because of cheap oceanic real estate and less securi¬ 
tized waters than neighboring China, Taiwan, South Korea, and Japan. The 
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environmental waste connected to “mothballed” ships was another disaster in the 
making, with toxic metals, fuel, and cargo corroding into the ocean’s ecosystem. 
China has the world’s largest ship-breaking industry, and along with the high rates 
of death among workers caused by accidents and the inhalation of toxic fumes, 
further damage to the environment is highly likely^ At the time, it was hard not to 
be alarmed at the prospect of toxic metals from Europe piling up in the parking lots 
of Asia’s harbors with the coUapse in electronic waste industries. Like any economy 
in woe at the time, the business press attributed the primary causes of this rapid 
decline in the shipping industry to the banks, of course, which in their “mistrust 
and nervousness” were refusing to pass on finance to an industry that depends on 
lines of credit in order to turn around deals and invest in infrastructure.® As many 
commentators were noting, liquidity in finance markets had fled the scene. 

Things haven’t gotten a whole lot better in the intervening years. As I write in 
the closing weeks of 2015, one of the world’s largest shipbrokers issued this dire 
prognosis: “This market is looking like a disaster and the rates are a reflection of 
that.”^ The Baltic Dry Freight Index has collapsed to record lows, with the Shang¬ 
hai Containerized Freight Index following a similar pattern. Reuters tell a similar 
story, reporting that “spot freight rates for transporting containers, carrying any¬ 
thing from flat-screen TVs to sportswear from Asia to Northern Europe, has fallen 



FIGURE 1.1 Connecting bridge between waterside and dockside ports, Ningbo, China. 
Photograph by Ned Rossiter, 2009. 




Introduction—Logistical Media Theory 3 


70 percent in three weeks.” It now costs just USD $295 to transport a 200-foot 
container (TEU) from ports in Asia to Northern Europe. As noted by the multi¬ 
faceted Tyler Durden, this sort of drop in spot rates mirrors that of 2008 before 
the last crash. While some put this down to “mal-investment” in shipping con¬ 
struction resulting in an oversupply of ships brought about by market signals of 
recovery, global trade figures indicate an extended period of slow growth. When 
falling prices in commodities and resources coupled with weak manufacturing 
sectors and soft consumer spending are factored in, the horizon of the global eco¬ 
nomic future is looking pretty bleak, to put it mildly. 

Amid the complexity and, for the most part, illegibility of global finance, the 
infrastructure and economy of logistics serve as diagnostic devices. The conjunc¬ 
tion of financial crisis with global logistical industries was manifest within the 
urban economy and social life as I experienced it while living in China for a few 
years from 2007 to 2011. 1 distinctly recall scores of men, for the most part, wan¬ 
dering about often alone and without purpose through the streets of Shanghai and 
Ningbo. Many resembled images I had seen of shell-shocked war veterans. But 
these were not casualties returning from the front line of war, but rather the hol¬ 
lowed out faces of workers recently laid off from the scores of factories operating 
in southern China. It didn’t take long for authorities to move these aimless souls 
off the streets of wealthy cities spread along the eastern seaboard. As cliched as this 
may sound, China gave me a sense of the scale of logistical operations and the rule 
of the state in authorizing massive infrastructural developments in rail, road trans¬ 
port, housing, and ports. Indeed, China seemed to literally embody the idea of a 
logistical state at work—a sovereign entity in the business of managing people, 
finance, and things, incorporating contingencies as they arise to consolidate politi¬ 
cal interests and further support the accumulation of capital. In marked contrast to 
the bumbling efforts of the Bush administration’s response to the social, ecological, 
and urban wreckage following Hurricane Katrina in 2005, the devastation wrought 
by the earthquakes in Sichuan in 2008 was met with government personnel, relief 
agencies and rescue teams, diagnostic experts, military support crews, and overseas 
aid and infrastructural support mobilized in a relatively swift fashion. 

A study of the political handling of crisis events was not my focus in China, but 
such upheavals did confirm a broader sense of a country whose intense transfor¬ 
mation was supported and indeed made possible to a large extent by highly sophis¬ 
ticated logistical systems coupled with surplus labor that made the world 
operational. China, then, spawned my interest in logistics as it bears upon the 
governance of labor, urban development, and the management of global supply 
chains. It was hard not to have a sense of awe in experiencing the speed of econ¬ 
omy and society remade within a system of authoritarian capitalism, with entire 
streets, housing blocks, and roads often enough torn down and reconstructed in 
the course of a day. To be at the center of world-historical transformation was 
dramatically different from my experience of growing up in Perth, the most iso¬ 
lated city in the world on sand plains of the west coast of Australia. At that time. 
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in a life under the harsh blue light of southern skies, the previous epochal change 
in world history was something one read about at school or viewed in picture 
books and paintings of the European Renaissance and Industrial Revolution a few 
hundred years earlier and many thousands of miles away. World history was a series 
of events and inventions in which the abstraction of the imaginary takes command, 
whereas China’s compression of industrial modernity with a synthetic world con¬ 
jured within the parameters of computer-aided design and drafting software made 
one marvel at the power of authoritarian capitalism to produce subjectivity and 
space, economy and time in ways that seemed to surpass history’s precedents to 
remake a world in its own image. The flip side of the great Chinese spectacle was 
a foreboding sense of the future-present in which human labor and all forms of 
life were expendable and available for exploitation. 

The globalizing power of China, then and now, indexes a world calibrated to 
extract value wherever and whenever the logic of capital accumulation intersects 
with the force of sovereign expansion. Within this nightmare on the brain of the 
living it is hard not to recoil in fear from the social and ecological damage wrought 
by the juggernaut of the logistical state as it spans the territory of China and 
beyond. If logistical operations are central to the emergence of new forms of sov¬ 
ereign power, then a media theory of logistics lends analytical traction to the col¬ 
lective work required to diagnose and critique contemporary regimes of rule. 

This book investigates the material and design dimensions of software systems 
operative within global logistics industries. It identifies how software-driven sys¬ 
tems generate protocols and standards that shape social, economic, and cross- 
institutional relations within and beyond the global logistics industries. Such 
operations result in the production of new regimes of knowledge and associated 
modes of “soft control” within organizational paradigms. The emergent “algo¬ 
rithmic architectures” are computational systems of governance that hold a vari¬ 
able relation between the mathematical execution of code and an “external” 
environment defined through arrangements of data.® The capacity of algorithmic 
architectures to organize and analyze data on labor productivity in real-time, for 
instance, means that they operate as key technologies for governing labor within 
logistical industries. My claim is that this has implications for the scope of research 
on logistical media. 


Logistical Media Theory 

Consisting of locational devices such as Voice Picking technology, GPS tracking, 
RFID (radio frequency identification) tags, radars, and biometric monitoring 
technologies, logistical media calibrate labor and life, objects and atmospheres. 
The spatial and temporal properties of these information and communication tech¬ 
nologies are a determinate force in the production of subjectivity and economy. 
Their primary function is to extract value by optimizing the efficiency of living 
labor and supply chain operations. Logistical media—as technologies, infrastructure. 



Introduction—Logistical Media Theory S 


and software—coordinate, capture, and control the movement of people, finance, 
and things. Infrastructure makes worlds. Logistics governs them. 

Anticipated in the work on “logistical modernities” by urban theorist and mili¬ 
tary historian Paul Virilio, and elaborated to some extent in the study on gameplay 
and war simulations by media philosopher Patrick Crogan, the term “logistical 
media” is named as such by communication historian and social theorist John 
Durham Peters.^ For Peters, the concept of logistical media “stresses the infrastruc¬ 
tural role of media.”*® Garnering no more than a passing mention in Peters’s earlier 
writings and interviews, the concept of logistical media is fleshed out in more 
detail in his recently published The Marvelous Clouds: Toward a Philosophy of Elemen¬ 
tal MediaE In this fascinating and remarkable book, Peters acknowledges the pio¬ 
neering research of one of his former PhD students and now academic, Judd 
Ammon Case, who proposes the logistical media of radar, in particular, be consid¬ 
ered as “media of orientation.”*^ Peters suggests that a study of infrastructure 
provides a point of entry into “understanding the work of media as fundamentally 
logistical.”*® 

Infrastructure provides an underlying system of elements, categories, standards, 
protocols, and operations that, as many note, are only revealed in its moment of 
failure and breakdown. Logistical media stitch these various components into a 
relation that makes the world operational. Peters: “The job of logistical media is 
to organize and orient, to arrange people and property, often into grids.”*'* The 
politics of infrastructure intersects with the experience and condition of logistical 
labor and life within urban settings. But where, exactly, is the infrastructure that 
makes these planetary-scale economies, biopolitical regimes, and social lives pos¬ 
sible? We see or become aware of infrastructure only when it no longer works. At 
that moment, the coordinating capacity of logistical media runs up against what the 
industry terms the “fault tolerance” of the infrastructural system. At this point the 
cybernetic dimension of logistical operations kicks in, rerouting supply chains, 
patching code, enlisting nonunionized workers—whatever is required to get the 
machine up and running again. This default of auto-correction is the power of 
logistical media: It sets “the terms in which everyone must operate.”*® And every 
thing. But this is an operational principle, not a foregone conclusion or fact. A 
system may correct itself, but that doesn’t mean those in charge of its oversight are 
necessarily aware of a kind of operational autonomy. At this point media become 
sovereign. Consider, for example, developments such as General Electric’s Indus¬ 
trial Internet coalition and their vision of predictive analytics and maintenance, 
which instantiates logistics in a relation of priority vis-a-vis infrastructure.*® The 
sovereignty of logistical media resides in part in its capacity to extract value in 
novel ways. 

The combinatory force of logistical media has a substantive effect on the compo¬ 
sition of labor and production of subjectivity. The formation of logistical media 
theory therefore requires an analysis of how labor is organized and governed through 
software interfaces and media technologies that manage what anthropologist Anna 
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Tsing identifies as “supply chain capitalism.”'^ The flexibility of global supply chains 
and just-in-time modes of production shape who gets employed, where they work, 
and what sort of work they do. Logistical systems, in other words, govern labor. 
Logistical labor emerges at the interface between infrastructure, software protocols, 
and design. Labor time is real-time. Logistical labor is more than a unit to be mea¬ 
sured according to key performance indicators (or KPls). It is the lifeblood of econ¬ 
omy and design, exploitation and consumption. Logistical labor underpins the traffic 
of infrastructure and circuits of capital. 

In terms of labor management, the optimum state of governance arises at the 
moment in which the execution of a task, or standard operating procedure (SOP), 
is registered in the real-time computation of KPls. As Katie Hepworth writes, 
“KPls and the real-time measurement of labour imply a constant acceleration 
described in terms of improved productivity.”'® Yet logistics is not bound to the 
pursuit of speed. The temporal horizon of maritime industries, for example, may 
just as often require a slowing down of movement, or even periods of stasis.'® The 
capacity to calibrate time according to multiple and frequently conflicting eco¬ 
nomic interests constitutes a form of “transactional impedance [that] relates to the 
power-geometries within supply chains.”^® As Hepworth explains, “It describes 
how diverse stakeholders and individuals are placed in quite distinct relations to 
commodity flows and it sets out the interconnections between global sites, as well 
as the ways in which these relations are manipulated for the benefit of particular 
actors within those networks.”^' Logistical software, ERP systems, and technologies 
of location play a central role in the mediation of such economies of transaction 
and data extraction. 

In developing a media theory of logistics this book began, as many now do, with 
a not so indirect allusion to Friedrich Kittler’s infamous dictum, “Media determine 
our situation.”^^ In his critical appraisal of the scene of Kittler, Stefan Heidenreich 
writes the following: “If media really is the message, then in the moment a new 
medium arrives all that can be said must already be present. In other words, the 
situation is defined instantly.”^^ The arrival of logistical media defines our situation 
instantly in real-time. Calculations of movement, productivity, efficiency, perfor¬ 
mance. These are the regimes that govern logistical labor and life as they intersect 
with the software and infrastructure that comprise logistical media. Let me start, 
then, with an overview of the theoretical, social, economic, historical, and technical 
coordinates for this intervention on a media theory of logistical nightmares. 


Materialities of Communication 

With its attention to flexibility, contingency, control, and coordination, logistical 
media critique opens the relation between economies of data and the remodeling 
of labor and life. In terms of disciplinary orientation, however, logistical media 
theory does not yet exist. It is a theory whose status has yet to coalesce into a 
sustained analytical and methodological body of research and knowledge. For the 
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purpose of sketching some contours of influence, a disciplinary set of relations for 
logistical media theory can be drawn across the fields of network cultures, software 
studies, critical organization studies, Canadian communications research, and Ger¬ 
man media theory in addition to anthropological and historical research on 
infrastructure. 

The history of materialist approaches to the study of communication is one 
obvious point of departure for a media theory of logistical systems of communica¬ 
tion, coordination, and control.^"' A focus on the material properties special to 
transport and communications infrastructure can be analytically complemented 
with attention to how the algorithmic architectures of communication and trans¬ 
port infrastructure impact on the experience and conditions of labor operating 
within those industries. Drawing on the work of medium theorists such as Innis, 
McLuhan, and Ong, communication historian and cultural critic James Carey 
noted that the advent of telegraphy in the nineteenth century “freed communica¬ 
tion from the constraints of geography.”^^ This meant that the concepts and prac¬ 
tices of communication could be understood beyond the dominant “transmission 
view” of communication in which the mobility of people, goods, and information 
involved equivalent operations (using railway networks, for example). For Carey, 
symbolic and ritualistic views of communication were able to develop. 

But as a number of media and communication scholars working in the tradi¬ 
tion of Carey and medium theorists have recently observed, the history of mobile 
technologies demonstrates an ongoing linkage with transportation technolo¬ 
gies.^^ As Mimi Sheller explains, “the advent of mobile communication tech¬ 
nologies and software-supported transportation networks also fundamentally 
changes how communication is thought about, but in this case by re-embedding 
it into transportation infrastructures and spaces of transit, which are also spaces 
of transmission.”^^ Lisa Parks notes that the term “infrastructure” emphasizes the 
materiality and distribution of communication.^® It also reminds us of the ter¬ 
ritoriality and geography of communication and transport, of questions of power, 
and of the challenge to devise new techniques and modes of visualizing these 
interrelations.^’ 

The analysis of data is one key line of critique for logistical media theory. Forms 
of pattern recognition beyond the basic data hold relevance for how the emergent 
fields of digital humanities and software studies analyze the massive volume of big 
data generated by digital transactions and user-consumer practices online. Big data 
analysis of habits of consumption is interesting for commercial entities, but not 
particularly exciting for social and political analysis of network ecologies. How to 
ascertain a relation between data, materiality, and subjectivity is a problem little 
addressed by either digital humanities or software studies. Some notable exceptions 
include Matthew Kirschenbaum s research on “forensic materiality,” Anne Balsa- 
mo s pedagogical experiments and design research on “technological imagination,” 
N. Katherine Hayles’s study of “technogenesis,” and Jussi Parikkas “materialities 
of technical media culture.”®® Yet despite the materiality of much logistical media. 
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a theory of logistical media can present itself as elusive. A key reason for this has 
to do with the proprietary control of the high-end software systems, making a 
study of logistical software difficult to undertake. Even if one had the resources at 
hand to analyze code, the algorithmic architectures and troves of data remain 
beyond reach for media theory. 

Software studies, as it has emerged from the study of network cultures and criti¬ 
cal studies of digital media, is another key field for developing a theory of logistical 
media. Although much more attuned to the work of critique and an often high 
technical knowledge of digital media, there is a tendency in software studies to focus 
on open source software and investigate questions of materiality in terms of design 
and “cultural analytics,” “protocological control,” “media ecologies,” “memory 
and storage,” and “media archaeology.”^* Combining empirical study with concept 
development constitutes an intervention within the emergent field of software stud¬ 
ies by shifting the analytical gaze from open source software cultures and “cultural 
analytics” to the vaporware—meets—hard edge of consultancy culture and global 
infrastructures.^^ The closed, proprietary systems of software that manage global 
supply chains have a substantive impact on modes and practices of work. As such, 
they require our attention. 

Locative media are media of logistics. Yet at the conceptual and empirical levels, 
research on locative media has next to nothing to say about logistical media and 
supply chain operations whose spatial-temporal operations are frequently enough 
overseen by locative media—GPS, RFID, Voice Picking technology, ERP systems, 
social media software, and the like. The deployment of these technologies across 
logistical supply chains produces what Anja Kanngieser calls “microtechnologies of 
surveillance” designed “to track and trace workers by constantly tying them to 
territorial and temporal location[s].”^^ From the embedding of RFID microchips 
under the skin of employees to the automated instructions on picking lists for 
workers in warehouses and distribution centers, the use of locational devices 
within logistical industries results in the extraction and relay of data that holds high 
commercial value. 

While geodata may be used in positive ways in the case of managing delivery 
fleets aimed at fuel efficiency and “ecorouting,” locative media also generate data 
that affects how workers are monitored in workplace settings. Along with privacy 
issues that arise with the tracking of consignments in transport industries via GPS 
and cell phones that make visible in real-time the location of workers, there is also 
concern by unions over how the software parameters of Voice Picking technolo¬ 
gies and the generation of data by RFID can result in the profiling and categoriza¬ 
tion of workers along lines of race and class that may have deleterious effects on 
employment conditions and prospects in industries that are frequently character¬ 
ized by insecure modes of work. 

Logistical media are also very different from location-based media characterized 
by the capacity of users to “control and personalize” the borders between public 
and private spaces.The agency afforded to users of locative media is much less 
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clear in the case of logistical media, which as an instrumentalization of location- 
aware mobile technologies are designed to exert control over the mobility of labor, 
data, and commodities as they traverse urban, rural, atmospheric, and oceanic 
spaces and traffic through the circuits of databases, mobile devices, and algorithmic 
architectures. A further distinction between locative and logistical media is marked 
by the tendency of users of locative media to search urban spaces for services 
related to consumption, while logistical media provide the very conditions for 
urban settings to function in such a way. 

The global logistics industry is an emergent regime of what Alexander Gallo¬ 
way terms “protocological control” that already shapes the conditions of labor and 
life for many, and increasingly affects how knowledge production is governed and 
undertaken now and in future.^*" With military origins, logistics emerged as a busi¬ 
ness concept in the 1950s concerned with the management of global supply 
chains. Enterprise resource planning software is often used to govern such move¬ 
ment. Yet for the most part ERP software remains a black box for those not directly 
using these systems as a matter of routine in their daily work across a range of 
industries, which include but are not limited to logistical industries. The health¬ 
care, medical insurance, education, mining, and energy industries, along with retail 
and service sectors, also adopt ERP systems to manage organizational activities. 
One key reason for the scarce critical attention to ERP systems is related to the 
prohibitive price of obtaining proprietary software, which often costs millions of 
dollars for companies to implement. The aesthetics of ERP software are also noto¬ 
riously unattractive, and the design is frequently not conducive to ease or pleasure 
of use. 

The result for fields such as software studies and the digital humanities is that 
ERP software analysis is largely overlooked and undertaken—for good reasons— 
by those working in IT services and programmers associated with the shipping, 
warehousing, aviation, rail and road transport industries, and procurement, human 
resources, inventory, and supply chain managenient.^^ As such, logistical software 
may seem to hold little relevance as an object of study for software studies and 
digital humanities researchers. However, I argue in this book that logistics has a 
broad social reach and impact in terms of how people undertake work. Logistical 
software functions as a technology of governance and control, measuring the pro¬ 
ductivity of labor using real-time KPIs. Central to logistics is the production of 
new subjectivities of labor. More than any other aspect of logistical industries, this 
characteristic of logistics software makes it relevant to researchers in digital human¬ 
ities. Why? Because such techniques of management are finding their way into 
academic workplace settings, which are undergoing a transformation into what I 
term in chapter 5 the logistical university. The recent rise of MOOCs (massive 
open online courses) is a logistical operation that will result in the offshoring and 
outsourcing of knowledge production. But that’s only if MOOCs continue, and 
one is inclined to say that it won’t, at least in its current form. Even the “M” in 
MOOCs is changing to denote “mentored” rather than “massive” as the earlier 
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model of taped lectures is modified to “incorporate the human touch” in the 
teaching of courses.^® In any case, the offshoring and outsourcing of knowledge 
production is a standard practice in many organizations and economies. As neo¬ 
liberal capitalism diversifies its modes of accumulation from the debt economy of 
housing to the extraction of wealth from student debt and global education mar¬ 
kets, logistical critique becomes ever more pressing as a political, social, and intel¬ 
lectual undertaking.^^ A focus on logistical media is one line of entry into the 
development of such a critique. 


Logistics, the Cold War, Fordism 

To date the study of logistics has largely been undertaken by researchers working 
in the fields of business and management studies,'*® military history,'** and eco¬ 
nomic geography.'*^ With military origins, logistics emerged during the Napole¬ 
onic wars (1803—1815) as a forecasting technology in the art of warfare, 
complementing the limits of strategy and tactics.'*® Earlier, in the seventeenth and 
eighteenth centuries, logistical oversight of supply lines enabled military planners 
to overcome the practices of pillage and plunder, which kept troops constantly on 
the move, always in search of food, water, and animal fodder. Logistical operations 
transformed this nomadic condition, allowing battle to become entrenched around 
the infrastructure of fortified towns and more sedentary as provisions, troops, and 
munitions were transported to the front lines of conflict.'*'* From its outset, then, 
“logistical rationality” approached the management of labor through systems of 
command and control. However, this book’s point of departure is not focused on 
the military-industrial complex so much as the interface between infrastructure, 
software protocols and design, and labor situated across global supply chains (ship¬ 
ping, rail and road transport, procurement, warehousing, IT R&D). 

Understood broadly as a geopolitical, ideological confrontation between West¬ 
ern nations and the Soviet Union, the Cold War traded heavily in the cultivation 
of fear among populations over the imminent threat of nuclear catastrophe and 
planetary annihilation. Situated alongside the Cold War, Fordism served as a geo- 
industrially circumscribed architecture of relief, providing a rhythm of regularity 
and sense of security to the borders of labor and life, and thus offsetting and con¬ 
taining the ever present specter of contingency, threat, and total destruction 
embodied in the political imaginary of the Cold War. Alexander Klose considers 
logistics as the “methodological child” of modern systems of rationalization.'*® 
Logistics, as it emerged in the period of the so-called Second Cold War (1979- 
1985),'*® operates as a kind of third force or articulating device that, on the one 
hand, negotiates the economic and structural demand for secure national and 
increasingly global supply chains, while, on the other hand, serves as an adjunct to 
the arms race by advancing new organizational systems aimed at efficiently man¬ 
aging labor, mobility, and the accountability of things. Logistics was later consoli¬ 
dated as a business management practice as the Cold War began to thaw in the 
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1980s, and Western economic interests penetrated the new markets and, more 
particularly, harnessed the surplus labor of ex-Soviet states/^ For Brian Holmes, 
“The 1980s were the inaugural decade of neoliberalism, which brought new forms 
of financialized wealth-creation and motivational management into play, alongside 
the militaristic technologies of surveillance and control that had been inherited 
from the Cold War.”'*® 

Sociologists Edna Bonacich and Jake Wilson date what they call the “logistics 
revolution” from the 1970s, with a particular emphasis on the Reagan and Thatcher 
eras of market and institutional deregulation along with neoliberal international 
free trade agreements/^ They characterize this organizational revolution in terms 
of the rise of retailer power over producers and manufacturers in conjunction with 
changes in production (flexibility and outsourcing), logistics (“intermodalisation” 
and freight distribution), and labor (intensification of contingency, weakening of 
unions, racialization of labor, lower labor standards)/” Contemporary logistics aims 
to minimize inventory buildups, or over-accumulation, which leads to overpro¬ 
duction by manufacturers and retail overstocking (or understocking, as the case 
may be)/* In both instances, manufacturers and retailers strive for rationalization 
and efficiency in communications in order to minimize overinvestment in stocks 
that decline in economic value over time. But there is an important prehistory to 
the so-called logistics revolution to be found in cybernetics and the Fordist era 
following World War II. Nigel Thrift provides the following overview of logistics 
that resulted in major changes to the “geography of calculation”: 

As a formal field of study rather than a military “art,” logistics dates back to 
the 1940s and application of various operational research models to prob¬ 
lems of inventory (storage) and distribution (flow), most especially in the 
context of the demands made by the Second World War. In the 1960s logis¬ 
tics became bound up with systems engineering and an associated array of 
technologies like life-flow charts, life-cycle analysis, network analysis, 
including scheduling approaches like PERT (program evaluation and review 
technique) and CPM (critical path method), and so on. More recently, logis¬ 
tics has expanded again to become seen as an integral element of what 
production is, rather than as something subsequent to it (as “distribution”). 
In turn, this has led to new means of production like distributive manufac¬ 
turing. The third impulse is new means of countability which have provided 
new possibilities of calculation.®^ 

Deborah Cowen explains how RAND Corporation’s development of “total cost 
analysis” inherited from war-time operations research into aircraft maintenance 
brought logistics and systems engineering together, resulting in value-adding dis¬ 
tribution systems once the market and military became “entangled” in the science 
of business logistics.®® Before returning to RAND, I wish to focus some more on 
the role of cybernetics in the development of logistical systems. In his fascinating 



12 Introduction—Logistical Media Theory 


book on cybernetic warfare, Antoine Bousquet analyzes the “closed world” dis¬ 
course that informed the cybernetic understanding and computerized manage¬ 
ment of Cold War scenarios of nuclear attack. He notes how the abstract formalism 
of systems analysis, gaming, simulation, communication, and information were 
privileged over “experiential and situated knowledge.”^"* Part of this circumscribed 
adoption of cybernetics by military strategists was due to the technological limits 
of computers at the time, whose slow processing speeds and storage capacities 
could not handle large volumes of data, or the feedback of contingency into the 
system.Here, cybernetics assumes a world that can be made visible, knowable, 
and controlled. Within the military-industrial complex of the Cold War, cyber¬ 
netics did not share the interest in contingency that defined the lively and non- 
consensual debates and writings of the diverse range of scholars working on the 
topic in the 1960s such as anthropologists Gregory Bateson and Margaret Mead 
and architect Buckminster Fuller, along with luminaries in the fields of mathemat¬ 
ics, game theory, computer science, neuropsychology, molecular biology, and bio¬ 
physics, such as Wiener, Bertanfly, McCulloch and von Neumann, and later 
Maturana and Varela.^^ Logistics is more closely connected to the subfields of 
organizational, management, and entrepreneurial cybernetics, which are interested 
in new systems of governance. 

In his great synoptic essay on experimental cartographies of ethico-aesthetic 
invention, Brian Holmes assembles writer-activist Felix Guattari, psychotherapist 
Mony Elkai'm, and scientists such as Ilya Prigogine and Isabelle Stengers as standout 
figures in the contest against “the reductionism of the post-war cybernetic para- 
digni.”^^ Holmes makes the connection between the collective experiments in the 
anti-psychiatry movements in Europe in the late 1950s—1970s, in which meta- 
models around institutional analysis and subjective transformation were developed 
that sought to overthrow the repressive and authoritarian tendencies in society, and 
the advent of neoliberal capitalism, whose “aim is to extract surplus value not only 
from our labor but also from our inherent sociability our desires to love, play, flour¬ 
ish and therefore to produce and consume.”^® In revisiting in this book the ques¬ 
tion of technological determination with the rise of logistical media, the analytical 
terrain of anti-psychiatry provides one point of reference for examining how 
logistics probes life as a system from which value is extracted. Testing whether 
techniques of affirmative resistance can be devised within the milieu of logistics 
and its infrastructures is a core task for politics today. 


Cybernetic Power 

The cybernetic mediation of perception, labor, and life as constitutive components 
of economic and social systems finds a pre-war precursor in the work of Edward 
Bernays—the nephew of Freud and pioneer of modern public relations. In his 
book with the entirely unambiguous title, Propaganda (1928), Bernays sets out “to 
explain the structure of the mechanism which controls the public niind.”“ 
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Perceiving a landscape of economic and social turbulence, rapidly expanding and 
independent media systems, and potentially ungovernable populations, Bernays 
sees the public mind and its proliferation of opinions as chaotic and in need of 
control: “[There is a] multitude of cleavages which exist in our society, and along 
which flow information and opinion carrying authority to the individual groups.” 
Bernays’s model of perception management—and thus governance of populations— 
is decidedly top-down and changed little following World War II, which served to 
clarify and consolidate his views on the need for public consent to be engineered by 
leaders across government, community organizations, education, and, in particular, 
communications media. Bernays: “This invisible, intertwining structure of group¬ 
ings and associations is the mechanism by which democracy has organized its 
group mind and simplified its mass thinking. To deplore the existence of such a 
mechanism is to ask for a society such as never was and never will be.”*' Advertisers 
and public relations professionals take up a special role in making visible these 
invisible relations, formalizing the organic motion of democracy into a science 
modulating the opinions and desires of populations. In this respect, the public rela¬ 
tions models of Bernays shares the military desire for cybernetic systems of com¬ 
mand and control. As Holmes puts it, the political-economic “organizational 
paradigm” of cybernetics: 

. . . uses feedback information to coordinate vast logistical supply lines of 
industrial production and distribution, it organizes people into a functional 
hierarchy, and it always seeks to home in on a predetermined target (produc¬ 
tion, sales, efficiency, etc.). These were the major issues of the Fordist econo¬ 
mies of scale in the 1930s-60s, which gradually caught up to the global scale 
of simultaneous multi-theater operations attained by the military in WWII. 
Clearly, the kinds of logistical control at a distance provided by first- 
generation cybernetic systems were key to this expansion of industry and 
trade. 

Michel Foucaults lectures on biopolitics provide an account of the German and 
American schools of economists that founded the political rationality of “neolib- 
eralism” in the aftermath of World War II. Both identified as their central problem 
the question of the state and its relation to the market. Market freedom, security, 
state legitimacy, juridical arbitration, the “individualization of social policy,” and 
the exercise of political power “modeled on principles of a market economy” 
comprise the constellation of problems for German ordoliberalism and its “renewal 
of the liberal art of government.”*^ As Foucault tells us, the diffusion of the Ger¬ 
man model of neoliberalism to France and the United States (via the likes of 
emigrants such as Hayek) moved around a shared need to address the economic 
crises of the 1930s that held its own specificities and institutional-political mecha¬ 
nisms of response at the national scale.*** To the German model and its preoccupa¬ 
tion with the question of the state (a key difference between ordoliberal and 
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neoliberal thought), the American neoliberals add the subject of labor and the 
individual’s allotment of scarce resources—both of which belong to the “qualita¬ 
tive modulations” and “strategic rationality” of human activity or capital.'’^ Such 
terminology overlaps with that of cybernetics and game theory as it emerged after 
the Second World War and shares something, I would suggest, with the interest in 
human psychology and behavior as seen in the work on public relations by Edward 
Bernays. 


Paranoia with RAND 

The shady advisory role to U.S. administrations of RAND Corporation is one of 
many examples of organizations that devised a strategy of institutional consolida¬ 
tion and financial extension by building on the enhanced environment of “risk” 
that followed in the aftermath of the September 11 attacks in 2001. In a report on 
security recommendations for containerized shipping and global supply chains, 
Henry Willis and David Ortiz set out a logistics framework of “three independent 
and interacting networks”: 

A physical logistics system for transporting goods; a transaction-based system 
that procures and distributes goods and that is driven primarily by informa¬ 
tion flows; and an oversight system that implements and enforces rules of 
behavior within and among the subsystems through standards, fines, and 
duties. Network components are nodes, such as factories and ports, and edges, 
such as roads and information links. 

These RAND authors are clear on the centrality of security for global supply 
chains, which they envisage as a network of interconnected layers, nodes, and 
edges.^’ The aim of the report is to assess the proliferation of securitization meth¬ 
ods for managing the risk of threat and potential attack on populations or the 
supply chain itself. Security here is no longer restricted to protecting against the 
traditional threat of “loss of cargo shipments through theft of misrouting,” but is 
instead focused on both imminent and immanent threat that moves across the globe 
hidden within shipping containers that enter nations through ports. The security 
strategy here corresponds to what Melinda Cooper analyzes as the preemptive 
strategies conditioning, in part, the emergence of bio terror.'’® Following the work 
of Francois Ewald, Cooper identifies the catastrophe event as “the defining predica¬ 
ment of the neoliberal politics of security.”®'’ In the case of maritime industries and 
their global supply chains, logistics is identified by RAND as the topology of risk 
that can be related to the discourse on the catastrophe event. Such an event, 
explains Cooper, provokes “not so much fear (of an identifiable threat) as a state 
of alertness, without foreseeable end” in which the “only possible response to 
the emergent crisis (of whatever kind—biomedical, environmental, economic) is 
one of speculative preemption.”^® There is great business to be found, after all, in 
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such a speculative environment of permanent preemption. And RAND has always 
been alert to such opportunities that come in the form of consultancy to business 
communities and governmental administrations. 

At once appraising and questioning the security efforts of maritime and port 
authorities such as the International Maritime Organization (IMO) and supporting 
U.S. legislation such as the Maritime Transportation Security Act of2002 (MTSA), 
which designated authority to the U.S. Coast Guard for compliance and enforce¬ 
ment of security measures across the U.S. ports, the RAND authors extend their 
assessment of maritime actors to have initiated security responses to include the 
World Customs Organization, the World Shipping Council, the Pacific Maritime 
Association, the United Nations Council on Trade and Development, U.S. Cus¬ 
toms and Border Protection, and the Transportation Security Administration, 
along with all 361 U.S. ports and most international ports.^* The report expresses 
doubt over the capacity of the security efforts of such organizations to fully address 
the scope of the security problem, due largely to the oversight of policies of the 
networked logic that defines the movement of people and things. The authors 
highlight “fault tolerance” and “resilience” as particular omissions in securitization 
policy in the maritime industries. The former refers to the capacity of logistics to 
“respond to disruptions and failures of isolated components without bringing the 
entire system to a grinding halt.” The latter refers to the “design function” of a 
system and its ability “to return to normal operating conditions quickly after the 
failure of one or more of its components.” Both are identified as important to the 
efficiency and security of a system “under both normal and emergency operating 
conditions.”^^ In these terms—that is, “fault tolerance” and “resilience”—logistics 
is returned to cybernetics as an “open” system that accommodates the feedback of 
noise as a corrective operation, stabilizing the system in a state of “dynamic 
equilibrium.” 

The list of recommendations in the report illuminates the scope of the securiti¬ 
zation discourse as it manifests within the maritime industries and its logistics, 
transaction, and oversight layers whose network of relations compose the gover¬ 
nance of global supply chains. Along with recommendations for public sector 
management (which for RAND means the U.S. federal government) of fault toler¬ 
ance and resilience of global container supply chains—and not, interestingly, the 
private sector due to potential market failures of providing what the authors assign 
as a “public good”—special attention is given to research and development that 
targets “new technologies for low-cost, high-volume remote sensing and scan¬ 
ning.”” Here, a wide range of options are canvassed, including anti-tamper seal 
technology designed to detect port of entry of containers and protect against either 
fraud or terrorism; x-ray and gamma-ray scanning of cargo shipments in order to 
make transparent illegal or dangerous cargo such as weapons; and radiation pages, 
portal sensors, and remote monitoring to detect weapons of mass destruction.^'* 

Recommendations are also made for the use of RFID technology, which regis¬ 
ters the geographic position of ships and goods and assists in the management of 
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inventories and the efficiency of supply chains. While largely used as a tracking 
and data storage device, the surveillance of labor through the use of RFID tags is 
already under way in some service and health industries. The regulation of labor 
in the maritime industries is, for the time being, left to other digital systems of 
control such as ERP and KPl software, as discussed earlier. 

Coextensive with this political economy and militarization of logistics is the 
at times radical and increasingly mainstream culture and business of open source 
software developers. Never celebrated, as far as 1 am aware, by the open source geeks 
and critics that inhabit the global circuit of media arts festivals, mailing lists, and 
hacker labs, ERP software has in recent years also found open source developers 
willing to expend their “free labor” in providing nonproprietary applications for 
the logistics industry.’^ The free labor of open source software development finds 
another manifestation in websites that plot the location of commercial, leisure, 
and unidentified vessels as they move across international waters. MarineTraffic. 
com is one such example of sites used to identify the position of maritime vessels 
as they traverse the planet’s coastlines.’^ Hosted by the Department of Product 
and Systems Design Engineering, University of the Aegean, the site is a community- 
driven project hooked on providing real-time simulations of vessel movements. 
Once equipped with an Automatic Identification System (AIS) receiver attached 
to a computer with an Internet connection and a standard VHP roof antenna, 
users within ten miles of the sea are able to identify the coordinates of a vessel’s 
position and then upload the data to a central database. 

This type of activity is highly banal at one level, and is a kind of nerdy digital 
cousin of those CB radio nuts getting off on “free airwaves” or train-spotting 
obsessives stalking the railway transport systems of the industrial Fordist era, where 
a fascination in the efficiencies of time-tabling is multiplied from workplace to 
leisure. As easy as it is to dismiss such phenomena of freewheeling tech innovation, 
I find it nonetheless indicative of the spectrum of formal to informal interests that 
collectively work on making visible the movement of things. In their production 
of an informational commons, projects such as these function at a benign level 
with their provision of information on ships, port traffic, navigation aids, and so 
forth. They start to become more enmeshed with biopolitical practices of govern- 
mentality, however, as they feed into logistical machines and are adopted within 
the maritime industries as securitization practices whose ultimate ambition is to 
make visible and knowable the movement of everything. And of course such 
transparency is inseparable from economic interests, and belongs to what Thrift 
notes as the “geography of calculation” attending the political economy of 
logistics. 

In terms of biopolitical technologies of control, there is much research to be 
done that analyzes the role of software in governing the activities of labor within 
the field of logistics. The calculation of risk that Foucault attributes to postwar 
American neoliberalism can be seen to manifest in the social-technical systems of 
contemporary logistics. Securitization of global supply chains is a central concern 
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here, as set out in the policy-shaping efforts of think tanks such as RAND Corpo¬ 
ration. The type of technological processes and protocols put forward by RAND 
take global supply chains and port security as the key systems and spaces at risk of 
attack.’’ But there is not a great gap between this sort of infrastructural and sys¬ 
temic targets of securitization and the biopolitical control of labor. The discussion 
of standard software systems currently used in the maritime industry and logistics 
to monitor and regulate efficiencies with supply chains shows well that labor also 
belongs to the field of risk assessment and securitization. 


Biopolitical Calculations 

If this diverse array of conditions, practices, and social-technical systems is any 
indication of the future-present of sovereign states and biopolitical technologies of 
population control, then it would seem that labor that is able to operate outside of 
the software devices special to logistics and its global supply chains might corre¬ 
spond with a life that is at once free, and economically impoverished. Logistics 
provides a key to understanding the future-present of state sovereignty and the 
biopolitical management of populations. 

If Foucault’s interest in biopolitics moved around the indistinction within a 
neoliberal paradigm between labor and life, production and reproduction, then it 
follows that the labor of research might share something with the life of labor. 
Both subsist within what Foucault identified as the “milieu” or environment 
within which the life of species-beings is addressed and constituted by power.’® 
Perhaps even more forcefully, does the analytic rubric turn to the “biopolitics of 
experience” when labor and life are constitutively indistinct?” No doubt one 
could say that experience has always been subject to regimes of governance that 
manage labor and life—the church, for instance, exercised its power over life 
through the ritual of prayer and worship and the social practice of congregation 
for Mass. But the real subsumption of labor by capital in a post-Fordist era renders 
the organization of experience in novel ways. Within network societies and data 
economies, experience presents itself as one of those last frontiers of capture in the 
economization of life. Think, for instance, of search engines such as Google and 
the way economies of data mining derive profit from the aggregation of the seem¬ 
ingly inane activity of users clicking from one site to the next, or from the accu¬ 
mulation of the trivial taste on social networking sites. 

Across his lectures on biopolitics, Foucault returns to a core definition of bio- 
politics, only to then take further “detours” in his elaboration of the relationship 
between territoriality, governmentality, security, populations, and economy. 
“Biopolitics deals with the population, with the population as a political problem, 
as a problem that is at once scientific and political, as a biological problem and as 
power’s problem.”®® This book does not set out to problematize or critique Fou¬ 
cault’s work on biopolitics. That work is best left to those with more theoretical 
insight into such matters. Rather, I engage the biopolitical writings of Foucault 
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as a point of departure in order to find some kind of critical and theoretical trac¬ 
tion in elaborating the connections between logistics, labor, and life as they figure 
in and around logistical industries vis-a-vis the constitution of geopolitics and the 
economization of life. 

What, for instance, is the population or species-being operating or constituted as 
a “problem” in the maritime industries? For logistics, the problem emerges in the 
interruption of global supply chains—what RAND Corporation terms “fault tol¬ 
erance” (a technocratic term suitably emptied of political substance and subjectiv¬ 
ity).®* The biopolitical problem, or population, for maritime logistics includes: the 
pirate, the stowaway, the sex worker, the “illegal migrant,” the disobedient worker, 
the disruption of organized labor, and the like. But what of the production of 
knowledge on such populations? How is the population of academics, NGO 
researchers, health professionals, policy makers, and think-tank consultants managed 
and organized? What are the techniques of calculus by which these diverse popula¬ 
tions, subsumed into the category of “fault tolerance,” are identified and managed 
in the interests of securitization? Such questions concern the human as the species¬ 
being of biopower. But what of the population of software applications and tech¬ 
nological devices that, to varying degrees, are a species-being of computational life 
increasingly able to self-manage, auto-correct, and internally propagate as they pro¬ 
cess the inforniatized status of people and things? Technologies such as these would 
also belong to an analysis of the biopolitics of contemporary labor and life. 

These are questions I pursue throughout this book in an analysis of how logis¬ 
tics intersects with contemporary institutional, social, and technological practices, 
situating logistics alongside cybernetics as a biopolitical technology of governance. 
With its use of customized software to manage the movement of people and 
things, contemporary logistics shares something with the genre of science fiction 
insofar as it comprises a thought experiment in the future-present of the relations 
between territory, populations, and security. 

The political challenge today is to devise techniques and strategies that operate 
both within and outside the territory of control exerted by logistics technologies 
and their software algorithms that shape how practices of knowledge production 
are organized, which in turn shapes the conditions and experiences of contempo¬ 
rary labor. As much as the emergent field of software studies celebrates the collec¬ 
tive innovation of open source initiatives and radical gestures of hacker cultures, 
there is a much more profound and substantive technological impact exerted upon 
labor-power in the formal and informal economies concomitant with the global 
logistics industries that has not yet received critical attention in analyses of the 
cultures of code. The challenge of political organization within the logistics indus¬ 
tries is steep. Not only are unionized forms of labor organization marginal, where 
they do exist—in the maritime industries of some countries, for instance—there 
is great pressure for workers and their representatives to conform to ever-increasing 
demands for greater workplace productivity and enhanced efficiency modulated 
by computational systems that manage KPIs. 
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Soft Infrastructure 

One consequence of such computational power can be seen in the way logistical 
infrastructure not only manifests in particular locations and material forms but also 
has the capacity to scale across geographic registers, technological systems, and 
social, political, economic, and cultural settings. Scale is calibrated according to 
real-time systems of measure and performance special to just-in-time regimes of 
labor productivity and commodity assemblages. Software management systems 
that oversee transport and communications infrastructure may be located in remote 
settings at considerable distances from the metropolitan scenes of activity, register¬ 
ing a shift from Saskia Sassen’s concept of the “global city” of finance centers to 
one predicated on the peripheral operations of the “logistical city” (chapter 2).®^ 
It is in this sense that infrastructure takes on a quality of “liquid modernity,” mak¬ 
ing possible organization at a distance.®^ Algorithmic architectures are thus central 
to logistical operations and indeed to global service-based markets and value¬ 
adding systems. 

The software applications special to logistics visualize and organize these mobil¬ 
ities, producing knowledge about the world in transit. Software-driven systems 
generate protocols and standards that shape social, economic, and cross-institutional 
relations within the global logistics industries. Such operations result in the pro¬ 
duction of new regimes of knowledge within an organizational paradigm. The 
logistical industries that drive supply chain capitalism consist of different infra¬ 
structural aspects of the expanding sector of logistics: transport, communications, 
warehousing, procurement, and ports. 

Soft infrastructure may be understood in four key ways: First, as algorithmic 
architectures (software platforms and code) operating transport and communica¬ 
tions infrastructure that connect global supply chains to the managerial science of 
logistics. Second, as communications and transport infrastructure that materializes 
algorithmic agency (or the shaping power of code and software) and serves as a 
central “problem” for R&D and policy making in the logistics industries. Third, 
in terms of formal and informal labor sectors that adopt different and often con¬ 
flicting algorithmic architectures operating within supply chain capitalism. And 
fourth, as models of governance or “protocological control” (Galloway) that draw 
on “big data” to organize and manage the mobility of people, finance, and things 
within infrastructural systems on local and transnational scales. 

Once combined, these features of soft infrastructure provide the basis for 
developing a theory of logistical media. As I discuss in chapter 3, a theory of 
logistical media derived from a study of logistical software developer SAP can be 
organized around the following headings: securitization, coordination, control, 
simulation, models, algorithmic architectures, the Internet of Things, protocols, 
standards, and parameters. Although there is no question that logistical systems 
can facilitate greater workplace productivity and improve supply chain manage¬ 
ment, it is also the case that the seamless interoperability sought by policy makers 
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and technologists is often disrupted by labor struggles, software glitches, bottle¬ 
necks in transport and computer network traffic, infrastructural breakdowns, 
inventory blowouts, sabotage of supply chains, and the like. 

The political geography of data centers (also known as colocation centers, server 
farms, and the cloud) instantiates a new form of infrastructural governance on a 
planetary scale. The technical level of data center governance is defined by low- 
latency, network interoperability, packet switching, and load capacity. As digital 
infrastructures they comprise server racks, fiber-optic cables, cooling equipment, 
and secure facilities. The growth in data centers over the past decade indexes the 
society of tracking as it bears upon the accumulation of surplus information within 
an economy of algorithmic capitalism. As an apparatus that governs the storage, 
processing, and transmission of data, the data center extracts value from the social 
and economic life of connection. As such, the data center is also a crucial infra¬ 
structural component to logistical operations, and I examine it further in this 
book’s final chapters. In elaborating an account in chapter 7 of data centers as key 
infrastructures of planetary governance and economy, this book rounds out its 
analysis by asking how such an infrastructural form elucidates the labor dimension 
that underscores the operation of societies of tracking. A study of the infrastruc¬ 
ture of data centers begins to make clear how computational economies consist of 
diverse regimes of governance that include not only technical operations but also 
forms of sovereign power distributed across state and non-state entities. 
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LOGISTICAL WORLDS 


The unruly worker, the software glitch, wiUful acts of laziness, sabotage and refusal, 
traffic gridlock, inventory blowouts, customs zealots, flash strikes, protocological 
conflicts and prohferating standards. Disruption generates logistical nightmares for 
the smooth-world operations of “supply-chain capitalism.”' Contingency prompts 
control to reroute distribution channels and outsource labor to more business- 
friendly client-states and corporations. Enterprise resource planning (ERP) software 
parameters are adjusted to calibrate key performance indicators (KPls) in ways that 
demonstrate enhanced productivity and economic efficiencies. Peasants revolt across 
IT special economic zones in West Bengal and the infrastructural transformation of 
farming land comes to a grinding halt. Global architectural firms export Chinese 
visions of high-speed economies coupled with new-world urban integration and 
social utopias. Shipping-container yards and warehouses coordinate the movement 
of people and things via technologies of remote control. Wharf-side loading and 
unloading of cargo become increasingly automated with labor displaced by algorith¬ 
mic tracking devices and human oversight of machine operations. 

These are possible scenarios of Logistical Worlds, a computer game that does not 
as yet exist. Set against operational fantasies of real-time labor management and the 
governance of things within logistical industries, this chapter registers code as a site 
of struggle for labor and life. Located somewhere between SimCity and the Grand 
Theft Auto series. Logistical Worlds envisages a multiuser game environment within 
which players collectively stage wildcat strikes at port facilities, misplace consign¬ 
ments in container yards, or write code for patches that mess with models of 
supply-chain integration by rerouting stock to warehouses already burdened with 
excess inventory. Whether it is a technical process or operative principle. Logistical 
Worlds explores code as a system of the future-present in which living labor must 
reckon with logistical regimes of governance and control. 
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Parameters of Play 

If, as Heidegger proposed, cybernetics now takes the place of philosophy, then we 
might inquire into how the body and brain are enmeshed into circuits of data 
mediated by infrastructures of communication.^ Concept production becomes 
integrated with algorithmic architectures and politics is played out, in part, on the 
horizon of parameters, protocols, and standards. The “management cybernetics” 
of Stafford Beer in the late 1950s is today manifest in logistical systems of coordi¬ 
nation, communication, and control.^ A “numerical imaginary” is required for the 
workings of the brain to be tied to infrastructures of mediation.** The “founda¬ 
tional indeterminacies of counting” provide technocratic reason with a parametric 
logic that makes both matter and experience calculable entities. Metrics function 
as the new mediators of our machinic relation to material phenomena and the 
modulation of desire. Despite the determining architecture of algorithmic capital¬ 
ism, there is, as Reinhold Martin notes, also a variational scope to numbers grafted 
to matter. Numbers don’t always stick. In the case of the logistical fantasy of seam¬ 
less interoperability across global supply chains, numerous conflicts emerge at the 
level of protocols, sabotage, labor disputes, excess inventory, and so forth. 

Such variables comprise the properties special to what Keller Easterling defines 
as the disposition —a “tendency,” “capacity,” or “propensity”—of infrastructure 
space.® The mathematical grammar that underlies algorithmic architectures, in 
other words, should not be seen as totalizing in force, even if it does hold a deter¬ 
mining capacity to shape outcomes, including how experience is modulated and 
made productive within digital economies. Rather than assuming at the outset that 
forms of agency that cannot be folded into a politics of representation lie beyond 
the scope of the political, part of the question of a data politics is how we engage 
the disposition of these new technical systems in ways that acknowledge the actu¬ 
ality of machinic agency. 

When we hear or speak of social catastrophes, ecological catastrophes, institu¬ 
tional catastrophes, or even the private catastrophes of our own lives, we have some 
idea of what the catastrophe is. But what is an algorithmic catastrophe? As Yuk 
Hui deduces, “All catastrophes are algorithmic, even the natural ones, when we 
consider the universe to be governed by regular and automated laws of motion and 
principles of emergence.”® As much as the Flash Crash of 2010 was attributed to 
an algorithmic catastrophe, the verdict is still undecided among the world’s best 
programmers. How, then, to manifest or invent the accident within algorithmic 
regimes in ways that alter the contours of control? Can games do this in a prepara¬ 
tory way by foregrounding the politics of parameters? 

Any substantial intervention into the power of algorithmic capitalism requires 
disruption across multiple scales, institutional settings, and economic sectors. 
Within an algorithmic milieu, it is not clear how a project such as J. K. Gibson- 
Graham’s “post-capitalist politics” is going to cut it, no matter how many micro¬ 
alternative economies it spawns.’ Jodi Dean is particularly scathing in her critique 
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of Gibson-Graham’s vision of post-capitalism, which she considers a disavowal of 
communism and typical of a leftist eschewal of militant anticapitalism.® Although 
perhaps there is something in Massumi’s call for an affective politics harnessed to 
the inductive capacity of bodies attuned to the constitution of a situation.^ The 
intersection of such a micro-politics with macro-structures may signal a collective 
contagion of the event—think, for example, of the effect of distributed social panic 
in the stock market. Prices come tumbling, banks foreclose, states are crippled. 

One chief algorithmic catastrophe looming on the horizon of the future- 
present consists of the quantified self movement. The catastrophic dimension to 
this movement cannot be attributed to the algorithm alone, as if that predeter¬ 
mines the constitution of subjectivity. Rather, the descent into collective submis¬ 
sion to the interpenetration of architectures of control with biotechnical pulsations 
is, of course, as much social as computational. There is a powerful social desire 
predicated on the vanity of the self that willingly subjects the body to processes of 
datafication. But there are also pernicious institutional and industrial forces at 
work. It is not a leap of imagination to manifest a world in which insurance agen¬ 
cies hit you with higher premiums because you refuse to wear your life-tracking 
device that provides a real-time risk assessment of your body as it moves about its 
daily routines. The quantified self movement indexes the computational measure 
of performance as it bears upon labor regimes and the experience of daily life. 

The logic of ganieplay proceeds through the exploration and testing of func¬ 
tional rules. In this respect, one might concur with McKenzie Wark that a corre¬ 
spondence exists between how we experience daily life and the “fully realized 
neo-liberal utopia” of certain games (think the Sims or the Grand Theft Auto 
series).*® Can cracks in the system still be made politically operational? Most cer¬ 
tainly. The world is stiU far from being formatted in ways that conform to the 
technics of gameworlds. The neoliberal utopia described by Wark and others finds 
its correlate within geocultural worlds specific to advanced economies that incor¬ 
porate the debris of other times, socialities, classes, economies, and so forth. In such 
spaces, it may make some sense for activists, programmers, designers, and theorists 
to invent new parametric horizons. This would entail an alteration of not just the 
game, but also the borders of thought and expression. There is no question that 
the world of work and stuff of life are infinitely more complex, nuanced, and 
varied than universes of play within video games. Nonetheless, the phenomenon 
of the quantified self and the gamification of life through apps and dashboards 
would seem to support such a claim. The commercialization of data generated 
through such devices, and from the technification of the body, also registers the 
fmancialization of biopower. 

The tension between the capacity of computational systems to govern in non- 
representational ways through the rule of code and the various contingencies 
special to living labor will serve as an analytical architecture in an ongoing study 
of global supply chains. Initiated by the Transit Labour project, our intention was 
for Logistical Worlds to help draw out aspects of these tensions within the 



Logistical Worlds 29 


parameters of a video game. The term “parameter” is invoked in two key ways in 
this chapter and throughout this hook. First, as a border concept that delimits the 
range of activity and action. And second, I draw on the field of computer science 
in which a parameter is understood as a function, command, or “formal argu¬ 
ment” that establishes the reference for an “actual argument,” which then executes 
the command of the parameter." A change in parameters thus alters the operation 
of a program, model, or simulation. In the case of Logistical Worlds, the play of the 
game is specific to the values that define the functions of parameters. This suggests 
that gameplay is determined by parametric rules, and here one always wants to 
keep in mind that, within game space, rules are accompanied and perhaps precon¬ 
ditioned by the possibility of breaking and remaking the rules through the aid of 
cheat codes and “mods” (game modifications).'^ The ability to cheat the system is 
central to the gameplay of Logistical Worlds. Registered through the contingency of 
the event as it arises through the disruptive force or interpenetration of the con¬ 
stitutive outside, the capacity to break the rules serves to test the stability of global 
supply chains and logistical operations as they rub against labor practices. 

Logistical Worlds hopes to be a game that both disseminates a critical analysis of 
supply chain capitalism and logistical labor, while also shaping the practices and 
methods of collective forms of research.'^ How, for instance, might digital video 
games be understood and analyzed for the ways in which they inform the remod¬ 
eling of urban spaces and labor conditions? Such a question can also tell us some¬ 
thing about how urban spaces are regulated within the topological space of the 
game. The game and its parameters of play in other words, become the empirical 
ground upon which methods are designed, concepts are produced, and analysis 
emerges.'”' One key reason for this has to do with the way in which the Internet 
and rise of big data aggregation, predictive analysis, and social network mediation 
produce algorithmically determined coordinates that modulate our desire and 
quantify our experience of the world.As distilled in an essay by Fenwick 
McKelvey Matthew Tiessen, and Luke Sinicoe, such operations are underscored 
by a political economy of data: “The collective activity of humanity provides the 
data that informs the decision making processes of algorithmic systems such as 
high-frequency trading and aggregated news services that, in turn, are owned by 
those who wield global power and control: banks, corporations, governments.”'® 

Within the play of Logistical Worlds, part of our plan is to design counter¬ 
strategies along the lines of what Brian Holmes identifies as “Critical communities of 
deviant subjectivity, forming at the site of the eviscerated private/public divide, 
[which] are not subcultural frivolities but attempts to reinvent the very basis of the 
political.”'’ As Holmes then notes, “What’s at stake is the elaboration of different 
functional rules for our collective games, which in today’s society cannot be put 
into effect without the language of technology.” While Holmes is speaking of 
games here in the more collective social sense of a hack or political intervention, 
there is nonetheless something to be taken from this idea of using video games as 
a site for testing an ensemble of functional rules or parameters specific to the 
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operation of global logistics industries and their supply chains. The development 
of a serious video game such as Logistical Worlds might then work as a mediating 
device through which to think the politics of logistical systems that increasingly 
govern labor and life, finance and things. 

Falling within the genre of serious games (variously known as educational, 
critical, tactical, and activist games). Logistical Worlds will be an exercise in modeling 
a range of logistical settings such as ports, warehouses, shipping, and transport 
routes in order to draw attention to complex material relations between logistics, 
computing, and labor. The genre of serious or activist games within digital formats 
has a short but venerable history. Examples like Escape from Woomera (2002) and 
Molleindustria’s various tactical games come most immediately to mind. With 
their interest in social and political critique of government policy on migrant 
detention, the experience and condition of precarious labor, electronic waste, 
media concentration, and globalized fast-food production and consumption 
chains, such games can broadly be grouped within the culture of the counter¬ 
globalization movement as it was emerging at the time. Serious games such as Third 
World Farmer (2005/2006), Darfur Is Dying (2006), and Climate Challenge (2007) 
hold a less radical agenda, and instead aim to educate players about civil society 
concerns and ecological challenges. 

In Games of Empire: Global Capitalism and Video Games, Nick Dyer-Witheford 
and Greig de Peuter argue that “Games not only cultivate the imagination of 
alternative social possibilities; they also present practical tools that may be useful 
for its actualization.”*® They go on to observe: 

Tactical games, polity simulators, and also the self-organized worlds of 
MMOs [massively multiplayer online games] all emerge as part of a wider 
autoludic culture in which the ability to code, change, and copy digital cul¬ 
ture is diffusing.*** 

These, in a sense, are obvious points of reference for anyone interested in designing 
critical, activist games. Perhaps less apparent is the resonance with the animated 
equivalent of “grey literature”: the myriad corporate training videos that simulate 
picking and packing in warehouses, the automation of port operations, and the 
transit of rail and trucks across urban settings—all of which contribute to the 
production of a subject special to logistics: namely the training of the organization 
man, a persona first encapsulated in William H. Whyte’s best-selling book pub¬ 
lished in 1956.^** With the advent of transnational capitalism and the informatiza¬ 
tion of organizational practices, particularly since the 1990s, logistics marks a shift 
away from the bureaucratization of society reproduced through the institutional 
settings of the firm or government agency. This did not result in the passing of the 
organization man so much as his transformation into multiethnic and gendered 
subjects whose once secure and now perpetually uncertain employment is 
beholden to the interpenetrative power of code. Nor could we say that society has 
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become any less bureaucratic. Our everyday activities are monitored and data- 
mined like never before, though in ways more abstracted and obscure than previ¬ 
ously. One thing that particularly stands out in the logistical paradigm is the ways 
in which labor and workers’ knowledge is increasingly transferred to the algorith¬ 
mic agency of machines and code. 

The algorithmic action of logistical optimization translates contingency as that 
which is contained, rerouted, absorbed, adding value. For Matthew Fuller and 
Andrew Goffey, “there is a sense that a decision that is mediated through a series 
of obviously disinterested data-crunching algorithms has greater trustworthiness 
than decisions mediated through the representations of greedy, lazy, whining 
employees.’’^* The “stupidity” that Fuller and Goffey attribute to the “concrete 
closure” invested upon the empirical verisimilitude of data might be offset to some 
extent by the irrationality of experience, if only experience was not so often 
absorbed into metrics that quantify our encounters with the cloud. The question 
of decision requires a mediation of relation that separates the refusal of optimiza¬ 
tion (contingency) from the incorporation of desire (logistical control). At stake is 
the “authority to act” and with it the question of action itself.ITow game design 
brings user experience and acts of play together with programming data on labor 
productivity that becomes corruptible upon extraction by commercial machines 
could function as a technique of dissimulation in the development of Logistical 
Worlds. Acts of play become acts of deception. 

Logistical Knowledge 

Since the Cold War game theory and systems analysis have been at the core of the 
managerial science of logistics. Computational models of conflict scenarios within 
procurement networks and supply chains have played a key role in the technocratic 
management of people and things. Patrick Grogan’s Gameplay Mode: War, Simula¬ 
tion and Technoculture situates game development firmly within the military- 
industrial coniplex.^^ From World War 11, the military apparatus organized itself 
around models of preemption in the form of logistical simulation games that strive 
to “foreclose the future” in “the war on contingency.”^'* The problematic of 
contingency—or the “incalculability of tactical space”—has origins in the writ¬ 
ings of Prussian soldier and military theorist Carl von Clausewitz,^® while the 
technocratic or administrative aspects of military operations dates back to the War 
of the Spanish Succession (1701—14), where Friedrich Wilhelm I realized the need 
for “officials with cameralistic skills” in order to mobilize supplies and fresh troops 
for standing armies. Officers equipped with such skills “opened up the possibil¬ 
ity .. . to switch from a purely military career to an administrative one,”^^ thus 
instantiating the conjunction of theaters of war with the management of civilian 
life.^** War games mirrored this intersection between the military and society. 

In his study of logistical catastrophes, Manuel DeLanda is preoccupied with 
logistics as a war machine. According to DeLanda, the military sought a 
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rationalization of labor, “beginning in early nineteenth-century armories and cul¬ 
minating a century later in the tinie-and-niotion studies and scientific manage¬ 
ment theories of Frederick Taylor, the product of his experiences in U.S. arsenals.”^® 
DeLanda notes that, “To lessen its dependence on manpower, the military increas¬ 
ingly effected a transference of knowledge from the workers body to the hardware 
of machines and to the software of management practices.”^^ Within the context 
of capitalist globalization, however, the “command structure” of logistics is not tied 
to theaters of war or the military-industrial complex in any exclusive manner. 
Nonetheless DeLanda s observation here remains relevant. The transfer of knowl¬ 
edge from labor to machines and code results in workers within the logistical 
industries having a segmented, compartmentalized, and often partial understand¬ 
ing of how supply chains are composed and the effects disruption or blockages in 
one part of the distribution system may have elsewhere. A comprehension of how 
supply chains operate may enable forms of political organization and cross-sectoral 
modes of workers’ solidarity. 

Already available social media networking software such as Facebook or Twitter 
might be one option that facilitates a political knowledge on the part of workers 
of integrated supply chains. But these software systems are designed primarily for 
chatting, even if we have seen them put to use in the mobilization of political 
populations, as was the case with the Arab Spring and the Occupy movement. The 
more informal sectors of logistics industries rely on such software to manage their 
own supply chain operations. But they face a protocological barrier when infor¬ 
mal supply chains meet the computational architecture of the world’s dominant 
logistical software developers: SAP, Oracle, Infor, MS Dynamics AX, Descartes 
Systems Group, to name some of the leading players. Either way, the capacity to 
remodel parameters of proprietary logistics software packages is out of the ques¬ 
tion and existing social media software will lock workers into silos of Friends and 
Groups. Both are insufficient for workers seeking a comprehensive overview of 
logistical operations. 

The materiality of communication technology and transport infrastructure 
provide key sites from which to begin assembling a political knowledge of logistics 
organized in part through algorithmic architectures. Such an analytical focus 
involves studying not just the infrastructure of logistics and the ways in which 
subjectivity is produced. It also includes a study of how logistics organizes labor as 
an abstraction within the parameters of software. Modeling these spaces and opera¬ 
tions within the genre of a serious video game provides an experimental sandbox 
to articulate conditions that otherwise manifest as disconnected, discrete sectors 
within global supply chains. 

The logistical university is another sector increasingly enmeshed in the smooth- 
world fantasy of just-in-time services and education cormnodities delivered within 
informatized institutional settings and across the world’s network of providers and 
consumers. The penultimate technocratic fantasy within the logistical university 
is to manage labor away from annual performance reviews, which everyone knows 
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full well are a gestural exercise amounting to vague affirmation of the managerial 
apparatus and its primary persona: the knowledge manager.^” The logistical tech¬ 
nocrat extends the meddling reign of the knowledge manager (whose earlier 
incarnation was the organization man), seeking to measure the productivity of 
labor through software that provides ongoing feedback of activity, review, and 
command within real-time systems of measurement.^' 

In a column published in the London Review of Books, Will Self reminisced about 
the “large resident population of evil archetypes” that inhabited many of the video 
games he played in his youth.^^ In the case of Logistical Worlds, that character is filled 
less by humans and more by communication machines, organizational systems, and 
algorithmic processes related to techniques of governance. The logistical techno¬ 
crat is not the epicenter of control so much as its earnest functionary. Frequently 
fragile and inept, the logistical technocrat requires their own real-time measures of 
reassurance and appraisal. The primary trade of the logistical university becomes 
organized less around the delivery of educational services and products, and more 
aligned with the economy of big data. Here, we begin to see a continuum across 
the aggregation of data and its commercial exchange mastered by social media 
network corporations such as Facebook, the back-end maintenance of client’s data 
operations by enterprise resource planning software providers such as Germany’s 
world-leading company SAP, the United States’ National Security Agency and its 
PRISM data surveillance program, and the use of customer relationship manage¬ 
ment (CRM) software by universities keen to supplement their student fee-driven 
economies with the prospect of data goldmines open for transaction with undis¬ 
closed third party clients. Welcome to the economy of “lifestream logistics.” For 
Soenke Zehle, lifestream logistics “include the datascapes generated by our modes 
of communicative relation and the network architectures that sustain theni.”^^ As 
biolinguistic and affective technologies of capture, lifestream logistics subsume liv¬ 
ing labor within patent-protected clouds of control. 


Game as Method 

The development of a video game can also shape the design of research methods 
for a project interested in the study of transnational circuits of labor, life, and infra¬ 
structure special to logistics and supply chain capitalism. Far from enthralled by 
the prospect of the lone theorist strapped to their keyboard, nor enticed by the 
anthropologist spending extended time in the field, we found ourselves having to 
take seriously the problem of method within university settings that no longer 
support the possibility for either of these intellectual personas, even if they were 
desirable. Certainly within the accelerated technocratic culture that defines much 
of the higher education sector, the time of thought is secondary to the generation 
of publications and external funding whose registration as “research quantum” in 
annual performance databases and spreadsheets determine the calculation of 
research workloads. With highly compressed economies of academic production 
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there is a certain default rationale of institutional survival that attends the decision 
to undertake collective forms of research. This is especially the case for large-scale 
transnational projects in which partial knowledge defines for many the situation 
of encounter. 

Accompanying this social dimension to collective modes of knowledge produc¬ 
tion is a media arrangement that integrates our world of experience with tech¬ 
nologies of calculation.^'* Just as cinema organized perception through the logic 
of genre coupled with the technics of light and sound, so the social ubiquity of the 
game interface informs the production of knowledge through the protocols of 
play. This is not to go down the formalist path of media continuity proposed by 
Lev Manovich, but rather to foreground how the properties and qualities special 
to media of communication prompt singular universes of possibility McKelvey, 
Tiessen, and Simcoe frame media of simulation as technologies of calculation: 

The Internet is no longer a space primarily of communication, but of simu¬ 
lation. By simulation, we do not mean a reproduction of reality “as it is out 
there,” but rather a sort of reality-in-parallel, one that generates its own sets 
of tangible quanta and its own “realities”-to-be-calculated.^® 

When gameplay crosses with research practices in global logistics industries, the 
serious game Phone Story developed by Italian tech-critique outfit Molleindustria 
is a standout example of how games can register a critique of the dark life of tech¬ 
nology consumption and production. Designed for smart phone devices. Phone 
Story is set across four stages of the manufacturing and supply chain process, mak¬ 
ing “the player symbolically complicit in coltan extraction in Congo, outsourced 
labor in China, e-waste in Pakistan and gadget consumerism in the West.”^'* With 
its satirical depiction of Chinese factory workers leaping to their death, it was no 
surprise that the tactical media stunt of Phone Story was removed within hours of 
its release on Apple’s App Store. Yet despite the efforts of Phone Story to connect 
the play of users to issues of ecological destruction and human rights abuse associ¬ 
ated with smart phone supply chains, Sy Taffel notes that the capacity for action 
in ways that produce any substantive change remains highly circumscribed: “The 
user may still be caught within the trap of representation.”^^ 

For Logistical Worlds, the scene of global supply chains, logistical processes, soft¬ 
ware control, and labor conditions comprise the central elements around which 
play unfolds. How this ensemble of relations will serve as the backdrop for play 
more specifically is a narrative yet to be decided. More significant is the design of 
the game in terms of the relation between the game as a conceit for the collection 
of data on labor conditions and logistical operations in order to enhance users’ 
gameplay, and the game as interface for target audiences and players from corpo¬ 
rate, union, and activist sectors.^® Needless to say, it is possible to reflect on how 
the game as a medium of expression might feed into the method of researching 
aspects of supply chain capitalism. New York media theorist Alexander Galloway 
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goes so far as to say we are now in a period of “ludic capitalism”—an economy 
of play—that fuses the poetry of romanticism with the design of cybernetic sys¬ 
tems theory as a “juridico-geonietric sublime” whose online interfaces extract 
value from our labor of play.^^ Galloway’s allegory of protocological control mani¬ 
fest in computer interfaces is suggestive of how the aesthetic events of multilayered 
data can “reveal something about the medium and about contemporary life.”'"’ 
Just when you might have thought that theory these days was all about nonrepre- 
sentational relations and post-human agency, we see here a return to the problem 
of representation and hermeneutics, where code is the new grammar awaiting 
interpretation. 

Without a doubt there is importance in the critical capacity to read the cor¬ 
respondence between the programmer’s language of code and its shaping effects 
on social, cultural, and economic life—or what Galloway, in dialogue with Wendy 
Hui Kyong Chun, refers to as functionality embedded in software and ideology.'*’ 
But in studying global logistical industries, much of the software used to manage 
supply chains and the mobility of people and things is beyond the reach of the 
critical theorist. As mentioned earlier and discussed further in chapter 3, the soft¬ 
ware developed by companies such as SAP and Oracle are under proprietary con¬ 
trol and are highly expensive. Even with a knowledge of programming, it is far 
from straightforward to get a look under the hood. Moreover, the data generated 
on logistical operations related to supply chain management, procurement, ware¬ 
housing, and labor productivity from this software is commercially valuable infor¬ 
mation and therefore far from easy to incorporate into the parameters of a game. 
In the absence of code as a discernible thing, the materiality of transport and 
communications infrastructure found in the logistical city offers some contours of 
reference to design how algorithmic architectures govern much of labor and life. 


Gaming the Logistical City 

In many respects the logistical industries that drive supply chain capitalism already 
present themselves as a game to the millions who work in transport, communica¬ 
tions, warehousing, procurement, and ports—all of which comprise the key infra¬ 
structural sites of the logistical city. The logistical city is a city of peripheries. These 
peripheries are occupied by intermodal transport terminals, warehouses, IT infra¬ 
structure, container parks, and shipping ports. Such logistical facilities do not stand 
isolated, of course, but are interspersed with suburbs, green belts, roads, railways, 
water systems, and barren land. The interconnection of peripheries on a transna¬ 
tional scale comprises a special kind of globality one in which the complex net¬ 
work of distribution systems—roads, rail, shipping, aviation—makes concrete the 
otherwise mysterious abstractions of capitalist operations. Yet for all this material¬ 
ity, the logistical city goes largely unnoticed in the metropolitan imaginary pre¬ 
cisely because the margins of cities tend to be overlooked and made invisible by 
more spectacular elements—magisterial feats of architecture, harbor views, cultural 
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festivals, and so forth. We long ago resigned ourselves to not needing to know how 
things work or where things come from. And we are in no rush for a reminder. 
The logistical city ticks along in the background as we get on with our busy daily 
lives. 

While the logistical city traverses the outskirts of urban spaces, it is not subur¬ 
ban per se since it is nestled between and beyond residential zones. The logistical 
city is distinct from the global city, which is characterized by financial services 
located in CBDs and cosmopolitan populations whose ethnic peculiarities are 
integrated more or less seamlessly into the flow of global economies. The logistical 
city also differs from the industrial city, which is defined by class stratifications 
across urban spaces and an economy based on the manufacturing of goods. Like 
the global city, the logistical city is a city of services, but these services are driven 
by computational systems oriented around managing the mobility of things pro¬ 
duced by the industrial city. Servicing the services of the global city, the logistical 
city is one whose borders are porous and elastic. Scale is calibrated according to 
real-time systems of measure and performance special to just-in-time regimes of 
labor productivity and commodity assemblages. Composed with infrastructure 
that is frequently coded and managed by computational systems, the logistical city 
can be understood as something akin to the contemporary urban settings Rob 
Kitchin and Martin Dodge call “code/space”in which “software and the spatiality 
of everyday life become mutually constituted.”**^ The digital coding of space—or 
the making soft of infrastructure—has impacts on how labor is managed and how 
subjectivities are produced when the time of life and action of bodies is increas¬ 
ingly overseen and governed by computational systems of control and 
regulation. 

Thirty years ago the L.A. School of planners, geographers, sociologists, and 
historians identified many of the features of the logistical city just described, espe¬ 
cially “the emergence of information-age ‘edge cities,’ and the hypermobility of 
international capital and labor flows,” as recounted by Steven Erie in his book 
Globalizing L.A.: Trade, Infrastructure and Regional Development.*^ The logistical city 
nevertheless stands out as a new urban form for the ways in which it stitches 
together diverse cities and regions across the global North and South, continuously 
reconfiguring connections according to just-in-time demands of supply chains 
and contingencies that disrupt their smooth operation. Whenever a new diagram 
of relations is set into play, a new logistical world is created in which difference 
must either be displaced or absorbed. This spatiotemporal elasticity and capacity 
to adapt to changing conditions marks the logistical city as particularly distinct 
from other urban forms. Always searching for enhanced efficiencies across its 
circuits of distribution, the logistical city is an urban laboratory ripe in 
experimentation. 

The logistical city can also be understood in terms of what architect Reinhold 
Martin calls an “organizational complex,” which consists of technocratic and aes¬ 
thetic systems designed to modulate the world as “an organized, informatic 
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pattern” in flexible ways.'*"' Not constrained by sovereign rule or national borders, 
the logistical city is a recombinatory form that attempts to standardize capital 
accumulation from the micro level of algorithmic apparatuses to the macro level 
of global infrastructures. Standards are crucial to the universal logic of interoper¬ 
ability across software platforms and infrastructural components. Without them, 
cargo containers could not transfer with such ease from ship to truck, software 
operating systems could not exchange data across platforms, and circuit boards 
could not be manufactured to fit and function in multiple computational devices. 

Whoever sets the standard rules the world. Yet standards change and develop 
over time. New standards are always being established, though only some percolate 
to the top and become universally adopted. This is where innovation meets politi¬ 
cal economy. The desire for a trans-scalar smooth world, however, is accompanied 
by any number of contingencies: labor strikes, software glitches, inventory blow¬ 
outs and traffic gridlock, to mention just a few that come to mind. In principle, 
the topological parameter of “fault tolerance” incorporates such disruptions to 
make anew the seamlessness of logistical worlds. But there can be no denying that 
contingency is the nightmare of logistics. 

Logistical nightmares can be found across the cities investigated in the Transit 
Labour project, which examined how circuits of labor are reshaping the contours 
of regions while coming up against, testing, and transforming a multiplicity of 
borders. Rajarhat New Town is a development under way since the late 1990s on 
the northeast fringes of Kolkata, situated between the airport and on the edge of 
Sector V, an IT park developed in the 1970s as an industrial extension of Kolkatas 
Salt Lake township. The government legislation that authorized both of these 
developments is complex and fraught with political conflicts and social tensions. 
Chief among these was the West Bengal Housing Infrastructure Development 
Corporation’s (HIDCO) invocation of a colonial administrative remnant, the Land 
Acquisition Act of 1894. When combined with a China-inspired neoliberal leg¬ 
islation, the Special Economic Zone (SEZ) Act of2005,HIDCO was able to legally 
conjure a zoning technology for Rajarhat designed to attract foreign capital to 
finance the transformation of fertile agricultural land and fisheries into nonagri- 
cultural use. The economic and social displacement of peasant populations num¬ 
bering in their tens of thousands recalls for Ranabir Samaddar and his colleagues 
at the Calcutta Research Group the Marxian critique of “primitive accumula¬ 
tion,”'*^ or what David Harvey prefers instead to term “accumulation by dispos¬ 
session.”'*^ In the case of Rajarhat, the expropriation of land and the partial 
reniobilization of peasant labor forced by HIDCO into “service villages” are the 
conditions of possibility for the logistical city and its information economy 
(Figure 2.1). 

Following an initial surge, which saw the installment of fiber-optic cable and a 
skeletal road system, a number of international and national IT firms opened for 
business in Rajarhat, including Wipro, Accenture, Unitech, IBM, and Tata Consul¬ 
tancy Services. Graduates of computing and IT programs working in these firms 



38 Logistical Worlds 



FIGURE 2.1 Rajarhat ‘ ‘New Town,” Kolkata. Photograph by Ned Rossiter, 2011. 


are largely undertaking beta testing of new software or business process outsourcing 
(BPO) work, doing basic data entry and accounting tasks for financial, medical, and 
insurance companies based in Europe and North America. Indeed, the work of 
BPO has become a staple economy across much of the IT sector in India. Servicing 
the needs of data entry in the medical, insurance, logistical, and finance sectors for 
both large multinational companies and small and medium enterprises (SMEs), 
BPO work is secure as long as wages remain suppressed. Like the circuit board that 
never tires, BPO work and its affective correlate found in call centers is 24/7. Both 
offer a form of “sensory impoverishment” that dulls perception and dissipates any 
reserves of energy that might be harnessed into forms of labor organizing.'*^ 

With the rise of “smart cities” one finds an increasing feedback operation in which 
“all that is solid” modulates forms of algorithmic governance and vice-versa. Adapta¬ 
tion and transformation are a mutually constitutive process contained, retrieved, and 
acted upon within the parameters of the database that is now oriented toward an 
architecture of service delivery. It is worth noting that a logistical city like Rajarhat 
registers an uneven geography of information that goes one step beyond the interna¬ 
tional division of labor running along the global North and South axes. Most of the 
IT-related work in Rajarhat, as well as Sector V, is a secondary form of outsourcing 
internal to the nation state. Parent firms based in Mumbai, Chennai, Bangalore, and 
Hyderabad undertake the more interesting R&D and management-related work, 
while IT workers with similar qualifications are lumped with menial inforniatic tasks. 
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With India’s elevation in these sorts of high-skill sectors of the information 
economy, it is hard not to assume a substantial loss of similar jobs in the global 
North accompanying forms of outsourcing internal to the space of the nation 
within India. In Australia in recent years, there has been quite extensive reporting 
about how the aviation and finance industries are also planning to outsource data- 
entry and general service-related work. Whether it is the global or national scale, 
the key driver behind these decisions is, of course, the lower cost of labor coupled 
with cheaper land leases for IT service firms located on the peripheries. And this 
is where logistical cities such as Rajarhat find their rationale for existence. 

Since 2008, however, the rate of development in Rajarhat has slowed consider¬ 
ably due to the effects of the global financial crisis. Partially built apartment towers 
stand isolated against a backdrop of now arid land dotted with surveyors’ pegs and 
the occasional grazing cattle. Many of the complete residential complexes remain 
empty as investment owners are located in other Indian cities or live overseas. A 
number of IT firms are operating, but their workers are often commuting from 
elsewhere in Kolkata, as do many of the owners of the makeshift teahouses and 
eateries servicing the IT workers during their breaks. As Ishita Dey’s research has 
made clear, some of the women find employment as domestic labor, but for most 
of the men security and construction work is considered semiskilled and usually 
contracted out to migrant workers residing elsewhere in India.'*® Following some 
initial work filling in the wetlands, this only leaves low-skill construction jobs and 
teahouses as sources of income for men. No wonder, then, that Rajarhat New 
Town is the scene of regular acts of infrastructural sabotage, social unrest, and 
political conflict. Not only is the logistical city distant from metropolitan iniagi- 
naries, it suffers the intrusion of materiality in ways that unsettle the abstraction of 
information. 

The logistical city is also at the cutting edge of labor reform. Technologies of 
automation are transforming shipping ports across Australia and elsewhere in 
the world, shifting the work of wharfies from the dockside to the screen where the 
oversight of robotic operations is duplicated by human labor clicking through the 
interface of software applications. Whether machine or flesh, performance indica¬ 
tors are finely calibrated against time and volume. The logistical city does away 
with the biological and social rhythms of urban life so beloved by Henri Lefeb- 
vre,'*^ and instead operates by the cold sword of code that measures productivity 
and worth in real-time. The logistical city is caught between expediency and 
contingency. The machine dream of absolute efficiency runs counter to the unrul¬ 
iness of labor and life. The elasticity of logistical time and space must nevertheless 
contend with the materialities of society and place, particles, and power. Even if 
the logistical city could overcome the protocological asymmetries across software 
platforms that prevent cross-sector and global interoperability, it could never 
entirely eradicate the constituent power of refusal. The logistical city is cold, and 
without employment. The work has been done, elsewhere, sometimes hundreds if 
not thousands of kilometers away. 
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Logistical Time, or. Calculations of Performance 

Logistics robs living labor of time. At the level of labor management, logistics regis¬ 
ters the calculation of time against the performance of tasks and movement of things. 
This is where Marcel Mauss’s techniques of the body and related early twentieth- 
century studies in body-motion and their technologies of capture (principally the 
chronophotography of Etienne-Jules Marey) provide the preconditions for labor 
efficiencies—or what Anson Rabinach terms a “physiognomy of labour power”^®— 
in industrial and, later, informational market economies. More recently, Jonathan 
Crary diagnoses the “injuring of sleep” by the rapacious force of capitalism.^' The 24/7 
just-in-time, flexible mode of capital accumulation critiqued by Crary is coincident 
with the real-time regime of logistics managed through ERP software interfaces. How 
does one play against the aU-pervasive temporahty of logistical regimes? And to recast 
Crary, how does the society of living labor protect and defend itself when logistical 
time externahzes “the individual into a site of non-stop scrutiny and regulation”?^^ 

Within the space of warehouses and transport industries, the movement of work¬ 
ers is increasingly regulated by GPS vehicle tracking, RFID tags that profile workers 
within database time, and voice directed order picking technologies “that manage 
the passage and pace of workers through the workplace with the aim of maximising 
efficiencies.”^^ The automated coordination and control of workers results in higher 
levels of productivity accompanied by increased demands and pressures upon the 
laboring body. Such technologies of governance correspond with the rise of what I 
would term “informatized sovereignty,” which takes on particular hues in logistical 
techniques associated with transportation industries. Code is King. 

Enterprise resource planning databases are standard platforms used within 
logistics in combination with customized software applications to manage global 
supply chains, organizational conditions, and labor efficiencies. Key performance 
indicators are software interfaces built into ERP databases to measure worker and 
organizational efficiencies, meeting of target quotas, financial performance, real¬ 
time status of global supply chains, and the capacity of the organization to adapt 
to changing circumstances. These are all quantitative indicators that register per¬ 
formance with a numerical value, however, and are not able to accommodate more 
affective factors such as a worker s feelings and level of motivation and enthusiasm. 
It would seem logistics software is still to address the biological spectrum special to 
the species-being of human life. Yet it in another sense, such qualities of labor and 
life are coded into the quantitative parameters of KPIs through the brute force of 
instrumentality or calculation: No matter how a worker might feel, quotas have to 
be met and global supply chains must not be adversely affected. 

The coded materiality of fulfilling performance quotas and ensuring the 
smooth operation of supply chains subsists within its own universe of auto¬ 
affirmation. The relationship between logistics software and self-regulation by 
workers assumes closure in the circuit of governance. An operator working in the 
logistics of new and secondhand equipment transportation for a Shanghai-based 
U.S. automotive company put it this way: “As per our broker’s management 



Logistical Worlds 41 


experience, every staff is trained to use their internal ERP software to reflect every 
movement of their work. Moreover, the data from ERP software is also used as a 
tool or KPI to evaluate staff’s performance, thus making them work more effi- 
ciently.”^'* This ready inculcation of hoth disciplinary practices and the logic 
of control within the organizational culture of the company and its workers is quite 
confronting. Certainly, the managerial culture of universities has more than its share 
of whacky acronyms that constitute a new planetary grammar coextensive with the 
governance of labor. And the bizarre interpellation of academics into the pseudo¬ 
corporate audit regimes predicated on performance outcomes and accountability 
measures presents some novel terrain for theories of subjectivity and desire. 

The industry of logistics further amplifies such biopolitical technologies, where 
the labor control regime is programmed into the logistics chain at the level of 
code. A standard operation procedure (SOP) is incorporated into the KPI of work¬ 
ers.The SOP describes the status of specific job, dividing it “into measurable 
control points.” My informant in Shanghai provided this example: “For instance, 
we would set [the] SOP to our broker, which may require them to finish custom 
clearance of a normal shipment within 3 working days, if they fail to hit it, their 
KPI will be influenced and thus influence their payment.”^*’ 

There is a sense here of how logistics software internalizes the movement of 
labor as the fulfillment of assigned tasks over a set period of time. This sort of labor 
performance measure is reproduced across many workplace settings. What makes 
it noteworthy here is the way in which the governance of labor is informatized in 
such a way that the border between undertaking a task and reporting its comple¬ 
tion has become closed or indistinct. There is no longer a temporal delay between 
the execution of duties and their statistical measure. There is little scope for the 
worker to “fudge” their reporting of tasks some days or even months after the event, 
as in the case of academia and its increasing adoption of annual performance 
reviews, where a simple cut and paste of the previous year’s forecast of anticipated 
outputs with a shift to the retrospective tense is usually sufficient. The Zizek fac¬ 
tory tuned in early to the genre of labor performance indicators, with this account 
of lessons learnt while working at the Institute of Sociology in Ljubljana: “Every 
three years I write a research proposal. Then 1 subdivide it into three one-sentence 
paragraphs, which I call my yearly projects. At the end of each year I change the 
research proposal’s future-tense verbs into the past tense and then call it my final 
report.”^^ Any academic who hasn’t been totally subsumed into the drone-like 
persona found in audit-land learns this technique of sanity management early in 
their career. But with the rise of data sovereignty, biopolitical control is immanent 
to the time of living labor and labor-power.^® 

To find out more about the role of software in logistics, I got in touch with two 
logistics workers in China—one employed by a U.S. automotive company based 
in Shanghai and the other studying at Shanghai Maritime University, having previ¬ 
ously worked in container stowage at the Shanghai Port. Both placed an emphasis 
on the importance of efficiencies in logistics, with one noting that “Well 
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organized and highly-efficient workers can eliminate the risk and cost of logistics 
activities and provide added value service to customer.” This automaton-like 
response is embodied in software standards for logistics. The following account 
describes the use of ERP software to evaluate the KPls of workers: 

Each employee is asked to mark it in the ERP system when they finish their 
required work. There are two advantages for it: 1) If they fail to finish the 
logistics activity within SOP time, they check in the ERP system to find 
which employee did not complete his/her time according to SOP, which 
help measure employee s performance. 2) Every employee could track in the 
ERP system to know about the current status/movement of the logistics 
activities. In short, ERP software visualizes the movement of logistics activi¬ 
ties by efforts of every link in the logistics chain. 

If ERP software were a game interface, one counter-challenge for the worker-as- 
player would be to score against time-based performance measures and the visibil¬ 
ity of movement. But as noted earlier, ERP software is a quantitative system, and 
as a closed cybernetic model it refuses the feedback or noise of more affective 
forces such as workers’ attitudes, feelings, and levels of motivation that would have 
disruptive effects.*® Although a more sophisticated software environment would 
calculate in such variables precisely because their modulating power operates in a 
replenishing way, such is the parasitical logic of capital and the organic modus ope- 
randi of life. As it stands, the metaphor of global supply chains signals a totalizing 
vision in which everything can be accounted for, measured, and ascribed an eco¬ 
nomic value. Yet as Sandro Mezzadra and Brett Neilson note in Border as Method, 
“the notion of the chain, though it carries a sense of ligature or bondage that 
should not be discounted or diminished, suggests the linkage or articulation of 
multiple units into a single linear system.”** 

In the case of logistics, there is an institutional, discursive, and political- 
economic investment in securitization and risk assessment that underscores the 
need for such linear systems of control. Linearity and closure are always going 
to be the condition of undoing for a system that rests on stasis, consistency, and 
control without incorporating contingency and complexity that define the “far 
from equilibrium” conditions of life-worlds as understood in more advanced 
cybernetics.*^ As we have been reminded in countless news media reports on 
the global financial crisis, all limits or failures of capital present new opportuni¬ 
ties for its ongoing reproduction. The algorithmic mining of big data is just one 
of various horizons of acquisition for capital in its tireless movement. The 
extent to which standards determine the mobility of people, finance, and things 
can be registered, in part, through a study of global infrastructures of transport 
and communication. My interest in this chapter has been to ask how the design 
of a video game can contribute to such analytical and, perhaps occasionally, 
political work. 
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Coda 

In the later part of 2014 the Logistical Worlds project finally found the right con¬ 
fluence of circumstances to begin the work on producing a video game. For vari¬ 
ous reasons we were not able to get this happening in Sydney. Our designer shifted 
into a job with a different intensity of demand, the game developer we were look¬ 
ing to work with had some health struggles, and we found ourselves scraping for 
time and feeling a bit bereft of ideas. The platform research undertaken in Athens 
provided the necessary crystallization of thought and urgency of deadlines. We 
were invited to present this game that did not exist at the Transmediale—Capture 
All media arts festival in Berlin early in the new year of 2015.^^ In collaboration 
with Ilias Mamaras and Anna Lascari, we were able to produce a demo of the 
video game based on the logistical operations in and around the port of Piraeus. 

For centuries shipping ports have been a key marker of imperial power. This is 
no less the case in the age of supply chain capitalism, where standardization 
enables—in principle—the integration of global spaces through the infrastructure 
of containerization and enterprise management software. Despite the growing 
trend toward automation, the restless body of labor persists as a subject to govern 
in the interests of capital accumulation. Yet this is a body that also refuses control, 
that cherishes dreams and desires, and holds the capacity to extract value in unex¬ 
pected ways from the margins of capital. The demo-game Cargonauts envisions a 
logistical world of infrastructure, of transport economies, of zones and concessions, 
of nocturnal possibilities for sabotage and revenge (Figure 2.2).*'* 



FIGURE 2.2 Cargonauts demo game, 2014. http://cargonauts.net 
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The imperial infrastructure of logistical apparatuses—ports, railways, ware¬ 
houses, software—inspire unforeseen acts of sabotage, which gives rise to an infor¬ 
mal economy of scrap metal work. The subject of labor escapes regimes of measure 
special to software operations designed to extract value through the calculation of 
movement on global scales. The borders of the concession within which port 
activity is governed begin to unravel. New subjectivities of labor and politics are 
produced. Territory is redefined in ways external to interstate and commercial 
agreements. This is how infrastructure makes worlds. 

There are currently three piers at Piraeus. Pier 1 is, for the time being, operated 
by the Piraeus Port Authority (OLP), the existing Greek organization vested with 
control of the port in its entirety up until 2009 when the concession agreement 
was signed with Cosco Pacific, a subsidiary of Cosco Holdings whose majority 
shareholder is the Chinese (PRC) state-owned enterprise Cosco Group. As part of 
the austerity reforms agreed to by the Syriza-led government, the Greek govern¬ 
ment announced in January 2016 that Cosco was the preferred bidder in the 
further privatization of the port, taking out a 67 percent shareholding in OLP and 
giving it control of Pier l.“ With a 35-year lease of Piers II and III, Cosco s Piraeus 
Container Terminal (PCT) runs its port operations, planning, and management 
using CATOS, a software system developed by the Korean-based maritime logistics 
solution company Total Soft Bank. At Pier 1 OLP coordinates activities with 
NAVIS SPARCS N4, a U.S.-developed terminal operating system (TOS).^'’ 

In principle these two systems are interoperable and have the technical capacity 
to coordinate different activities across the piers. Yet the movement of transship¬ 
ment containers from the PCT to OLP piers, for example, is clocked in manually. 
The coincidence of dockwork and paperwork reintroduces a media apparatus that 
asserts a regime of governance no longer accountable to the digital logic of search 
and calculation that define the event logs of terminal operating systems. “Paper¬ 
work syncopates the state s rhythms” (Kafka).And, in the case of Piraeus, it invites 
minor technical errors that result in misplaced consignments and missing contain¬ 
ers. Prone to human mistake and physical deterioration over time, there is also a 
certain autonomy of labor upheld by the media of paper files that nowadays 
appears strange, paradoxical, even quaint yet decidedly effective when set against 
real-time media of command and control. Perhaps more than anything paperwork 
recalls a form of “sovereign media” (Adilkno) beyond the attention of political 
theorists and seemingly disconnected from architectures of algorithmic gover¬ 
nance.’’® For all this, the use of paper files to mediate the passage of containers 
between PCT and OLP piers signals a suspicion toward optimization as performed 
by terminal operating systems. Open to unaccountability, paper guards against 
digital technologies defined by the extraction of value from social relations con¬ 
centrated around activities of the port. 

Korea’s Total Soft Bank is currently promoting its TOS as a technology suited to 
process mining within port settings. Using data generated through event logs that 
record port activity and organizational operations, process mining is a computational 
form of knowledge extraction designed to garner information on the timing and 
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potential correlation of events in order to lever productivity and organizational trans¬ 
formation. Port infrastructure becomes animated not just by the movement of 
machines, but through patterns of data. Whether through the configuration of yard 
systems, the stacking sequence of containers, the oversight of customs procedures, or 
the calculation of labor efficiencies, the making of port spaces according to compu¬ 
tational transactions instantiates the economic potential of algorithmic governance. 

Our collective research in Athens, led by Nelli Kambouris and Pavlos Hatzo- 
poulos, highlights the many ways in which territory exceeds the national or con¬ 
tinental state, while also remaining very much a force of capital whose coordinates 
manifest in very particular and often localized ways. Think, for example, of the 
Roma families residing in the Newly Builts (dwellings without permits) situated 
on the hillside along the rail line connecting Piraeus to a freight and intermodal 
terminal currently under construction in Thriassion. Historically diasporic, the 
Romani people are frequently stripped of the right to property and denied the 
many privileges of citizenship. The scrap metal industry has availed Roma families 
with a line of income, though even this has come under increasing pressure as rival 
scrap metal collectors and Golden Dawn thugs mete out violence and threats of 
housing demolition in an effort to exert economic and social-political control. 

The combination of European Union transport policies, austerity politics in 
Greece, and investment from Cosco coalesces in the construction of new Ikonion- 
Thriassion rail hne (Figure 2.3).*^ This as yet unused piece of infrastructure traverses 



FIGURE 2.3 Site for Thriassion freight center and rail line to Piraeus port. Photograph 
by Ned Rossiter, 2013. 
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an area whose economy in scrap metal prizes industrial cables rich in copper. Such 
items in turn are eventually sold on commodity markets whose prices are shaped 
significantly by the strong demand for metals in China. In the economy of copper, 
territory is a spatial arrangement encompassing the geography of rail infrastructure, 
the movements of scrap metal workers, and the algorithmic architectures of com¬ 
modity markets. This elasticity of space is accompanied by modulations of time 
whose rhythms, pulses, and vibrations are synchronized with the fmancialization of 
labor and life. The logistical worlds of Piraeus are many and varied. Their scalar 
dimensions stretch around the Athens basin and glide across oceanic trade routes. 
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"We Help the World Run Better 
and Improve People's Lives" (SAP) 

The German-based company SAP is one of the largest developers of software that 
drives global economies, offering leading enterprise software solutions that make 
possible movements of people, finance, and things that coalesce as global trade. In 
its 2012 Annual Report with the not especially modest title. Helping the World Run 
Better, SAP declares that “63% of the world’s transaction revenue touches an SAP 
system.”' SAP specializes in software development and web-based services associ¬ 
ated with enterprise resource planning (ERP) systems in the logistics industries 
among many others, including mining, health, finance, medical, insurance, oil and 
gas, retail, and higher education. This means companies can integrate and auto¬ 
mate the majority of their business practices in real-time environments that share 
common data. So goes the sales pitch. 

A 2013 report placed SAP as holding 25 percent of the worldwide market share 
in enterprise resource planning revenue. SAP’s closest competitor, Oracle, held 13 per¬ 
cent of market share at the time of the report in 2013.^ Given their market and 
institutional reach, it is therefore not a stretch to say that the power of SAP rivals that 
of the Murdoch empire. Yet SAP’s ERP and logistics software generally remain a 
black box to most. Even those who use the software have little idea of how it works. 
For this reason SAP’s supply chain software can be considered a form of imaginary 
media. ^ We might ask how much—or to what extent—does imagination shape 
protocols? You choose what you want to put into that imagined space, because if you 
don’t, then others certainly wiU. Another tech report went so far as to say SAP “poi¬ 
sons networks.” And then continued with this dire warning: “SAP’s expensive busi¬ 
ness software, which no one knows what it does, and is so esoteric that no one ever 
bothers to upgrade it, could be a ticking security bomb.”*' So what is supply chain 
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software and what does it do? Why don’t we have it installed on our PCs and laptops? 
Why are we so utterly unaware of its very existence, let alone its influence in our 
daily lives and capacity to coordinate the world within its own tangled nightmare? 

Given the enormous influence and widespread industry use of SAP software, we 
need to ask why this company and its products are so unknown by scholars in the 
fields of media studies, digital humanities, software studies, and network cultures. In 
part the answer to this question can be explained with reference to the objects of 
study that tend to define these fields, especially those of software studies and net¬ 
work cultures that more often valorize open source initiatives, tactical media inter¬ 
ventions, and experimental media culture in general. Less clear is the case of media 
studies. Broad as the field is, one might expect research into the political economy 
of media industries to pay some attention to the technology and infrastructure 
underpinning the global exchange of finance and commodities.^ Yet this is not the 
case. Why such an omission looms so large in critical studies of media culture and 
industries may also have something to do with the fact that logistical software is an 
aesthetically unattractive and closed proprietary system, even if the logistical infra¬ 
structures special to transport and communication hold a particular aesthetic allure, 
which occasionally tips over to the sublime.'’ It would appear that media theory 
remains largely unaware of the existence of enterprise resource planning systems. 
Software studies is all too often bewitched by the utopia of the open source move¬ 
ment, and digital humanities is struggling to lift itself out of the archives, even if 
there is a scramble for methods. A theory of logistical media is a theory of software, 
infrastructure, and global supply chains crossed with the labor of bodies and brains. 

Jangling in the background of this chapter is an interest in developing a theory 
of logistical media. Given the elusiveness of logistical software as an object of 
encounter, in this chapter I instead shadow such logistical media by tracing the 
history and vision of SAP with recourse to digital visualizations of logistical opera¬ 
tions. My interest is to situate SAP within the field of media theory and debates 
in digital humanities and software studies as they bear upon the question of 
method. I emphasize how the digital visualizations developed in the Transit Labour 
project are not just a method of aggregating disparate datasets into a new synthetic 
form that provides insight into conditions of labor; they also work as a mediating 
apparatus in terms of the sociality and design of research. In other words, the visu¬ 
alizations mediate the relation between people, organization, and things. By 
exploring these interrelations, I suggest that the visualizations offer digital humani¬ 
ties an opportunity to extend research into the politics of labor as it meets the 
logistical force of supply chain governance and technologies of control. 


SAP and the Birth of Global Logistics Software 

The opportunity to begin unraveling the mystery of SAP and its software arose 
during a period of research in Germany during the first half of 2013. Standing 
around chatting late one evening in the renovated villa accommodating the 
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Medienkulturen der Computersimulation (MECS) program at Leuphana Univer¬ 
sity, Liineburg, Christoph Engemann offered an intriguing story to my puzzlement 
over SAP’s supply chain software. He suggested that the origins of SAP’s global 
domination might best be found in the modern rise of double-entry bookkeeping. 
I sensed a Kittlerian moment in action and found it somewhat unnerving. How 
was I to trace the media archive of SAP—one that 1 barely knew beyond a Wiki¬ 
pedia entry—back to a pre-digital, indeed mediaeval, accounting technology? I 
was struck by the possibility of an accounting class able to install double entry 
bookkeeping as a worldwide institutional standard with the advent of neoliberal 
capitalism. Former British Prime Minister Margaret Thatcher was presented by 
Engemann as the catalyst of contemporary audit cultures. But it was the technical 
capacity of an accounting tool able to filter through corporate and government 
systems that 1 found more intriguing. 

The rise of the card catalogue as a technology of information management 
could be placed as another reference to the prehistory of SAP software. John 
Durham Peters makes note of Bernhard Stiegert’s study of “nascent merchant 
capitalism in thirteenth- and fourteenth-century Europe” in which “Double¬ 
entry bookkeeping makes it possible for the merchant to substitute control of a 
large area with control of calculating operations on paper.”^ Nowadays double¬ 
entry book-keeping and file cards seem decidedly quaint when set against the vast 
array of ERP modules available from logistical software developers such as SAP. 
Though it is worth noting that SAP does not stand alone here: IBM, Microsoft, 
and Oracle are other key players in ERP systems, while companies such as Amazon 
and, up until 2010, Walniart develop their own in-house versions to manage logis¬ 
tical operations. The enormous scope of SAP in terms of organizational culture, 
product variation, technical systems, economic impact, and the division and mul¬ 
tiplication of labor presents numerous challenges in terms of analysis. 

Logistical media are shifting to cloud computing services, which in many coun¬ 
tries are a national policy priority in an effort to increase productivity, innovation, 
and trade. At stake for governments and commercial entities alike is the extent to 
which labor embedded in global value chains will tie economic and social prosper¬ 
ity into competitive digital economies. One indication of such a perspective was 
recently reported on in the IT and business pages of AllAfrica, which noted the 
push of German software developer SAP to drive innovation at universities and 
research centers in Kenya: 

“Professors and students are on the forefront of innovation, so to accelerate 
research and co-innovation on SAP HANA, we are opening the platform to 
academia,” said Bernd Welz, executive vice president and global head of 
Solution and Knowledge Packaging, SAP. “Faculty and students working in 
diverse fields such as computer science, artificial intelligence, healthcare, 
national security, environmental sciences and smart cities will be able to 
advance their research and demonstrate new and innovative approaches to 
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create a world where the Internet of Things is harnessed in real time to 
improve people’s lives.”® 

The Internet of Things (loT) integrates ubiquitous computing within urban set¬ 
tings, producing a city of calculation and measure. Forever generating data from the 
movement of people and things, the computational power of embedded technolo¬ 
gies is geared toward the economy of efficiency. Data analytics emanating from 
loT needs to be tested within the laboratory of media theory, interrogating the 
precepts that claim to know objects liberated from epistemology. 

The digital humanities and software studies may have something to contribute 
by way of response to how enterprise planning systems are transforming the world. 
But both would need to radically shift their focus away from a general mission to 
digitize the humanities archive and conduct exotic sorties into the fringes of net¬ 
work cultures. These are important enough activities, but they tell us little about 
how big power works. First of all we need to enter the imaginary world of SAP. 
We need to pose critical questions based not on our disciplinary predilections and 
intellectual whimsies, but rather on the object of inquiry—computational power, 
interface aesthetics (what so many drearily and uncritically refer to these days as 
“usability”), algorithmic architectures, and the politics of parameters. What is 
required is a truly transdisciplinary collective investigation into the increasingly 
mysterious centers of power in the age of big data. This would involve work 
between media theorists, organizational studies, computer scientists, programmers, 
and designers to open up the black box of SAP and the products of similar software 
developers, identifying how their algorithmic architectures are constructed, what 
their business models are, and how they use data extracted from the back end of 
mostly unwitting clients. What is the vision of SAP beyond the PR machine? 
According to one SAP consultant, it is 1 billion SAP users by the year 2020. What 
does SAP’s management Hasso Plattner & Co. see as the limit horizon for extract¬ 
ing value from the world? These questions matter because whether or not we 
personally use this software our lives are becoming increasingly subsumed by logis¬ 
tical operations. 

SAP is renowned for its real-time ERP software, beginning with the R/1 finan¬ 
cial accounting system, which was developed in the early 1970s. This was soon 
followed in the late seventies by the text-based R/2 software—“a mainframe based 
business application suite” able to handle multi-currencies and multi-language 
requirements. Making use of relational databases such as Oracle (SAP’s main com¬ 
petitor), R/3 was launched in 1992 with a graphical user interface based on three- 
tier client-server architecture able to scale and integrate multiple operating 
systems.’ In November 2010 the SAP HANA product was released. This was SAP’s 
response to the challenge of big data. As the product spiel on SAP’s site reads: “SAP 
HANA can help you dramatically accelerate analytics, business processes, predictive 
analysis, and sentiment data processing—all on a single in-memory computing 
platform.”*® More recently SAP is dealing with the computational (security) and 
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market challenge of cloud computing, with ventures into the world of educational 
courseware such as MOOCs (massive open online courses). 

One of the keys to SAP’s success has been the development of modules within 
the ERP systems that can handle multiple aspects of business operations. Some of 
these modules include human resource management, finance and accounting, sales 
and distribution, production planning, warehousing, procurement, supply chain 
management, and logistics. SAP’s money is made through a combination of license 
fees, consultation, customized implementation of ERP packages, and ongoing 
maintenance of modules within the operational context of its clients. The cost for 
companies is enormous, reaching into the hundreds of millions for large corpora¬ 
tions and into the tens of millions for small and medium enterprises (SMEs). The 
exact cost for companies varies considerably, with pricing made highly flexible and 
negotiable depending on the extent of customization required and the geographic 
and national location of the organization wishing to adopt SAP’s ERP system. Ten 
years ago SAP education and training was another profitable line of revenue, but 
since the global financial crisis hotels have been empty for SAP education 
sessions." 

Through its widespread application in a variety of industries with around 
29 million users worldwide, SAP software not only shapes business practice but 
profoundly affects people and the planet. Along with providing the dominant 
interface for managing our global economies engaged in planetary obliteration, 
SAP scrutinizes the experience and conditions of labor in the fairly unforgiving 
regime of real-time performance measures. It would seem obvious, then, for SAP 
software to constitute an important object of inquiry not only for business and 
management or computing, but equally for social, political, and cultural analysis. 
My interest in this chapter, however, is a bit more specific: What does SAP have to 
contribute to a theory of logistical media? 

A theory of logistical media might begin with a critical analysis of software, 
focusing specifically on how SAP logistics software is designed in ways that govern 
both labor and global supply chains. Beyond the need for some quite sophisticated 
programming knowledge, a key obstacle to such an undertaking concerns the 
prohibitive pricing of SAP software (which runs into the millions to install and 
maintain), its corporate secrecy, and the commercial value of the data it collects. 
Despite these very real constraints for software critique, one notable intervention 
into SAP’s prison house of code occurred in 1996 in Dortmund, Germany, when 
anarchist programmers affiliated with LabourNet—a network of labor unions— 
cracked SAP software.*^ The motivation, according to LabourNet’s Helmut Weiss, 
was to identify specific lines of code within SAP software that would affect work¬ 
place activity in detrimental ways.*^ Algorithmic parameters became the basis for 
union negotiations. 

Yet despite this quite exceptional feat of code breaking, Weiss notes that “[n]ot 
a single union accepted our proposal (as the media-workers union)” to develop this 
further as a topic of political research. Weiss went on to explain two key reasons 
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for this disinterest on the part of unions in addressing the technical parameters of 
labor control that impact on their constituencies: “First the traditional approach 
of German unionism towards technology—always in favor of new technologies, 
despite not knowing anything about them. (A position widely shared even by the 
left wing unionists).” Second: “They all (at that time it was, practically speaking, 
mainly the metalworkers union IG Metall and public services union OTV who 
had to deal with SAP) were afraid of‘illegal action’ so they distanced themselves 
from our initiative.” Even though the media-workers union had a collective agree¬ 
ment in 1990 on “lifelong learning,” where one of the goals was “to enable a criti¬ 
cal analysis of all tools we use while working,” the everyday practice according to 
Weiss never matched up with such a principle, especially as employer associations 
went on the attack in the early nineties. Over two decades have passed since this 
earlier attempt to bring a political knowledge of code to address labor conditions 
for those working in supply chain capitalism. 


Scaling Software 

The scalar dimension of software is dependent on the interoperability of protocols 
and the hegemony of standards. As David Dixon, the SAP program manager for the 
U.K. supermarket chain Asda (a subsidiary of Walmart) notes, “The main rationale 
[behind the SAP rollout] was to have a ‘one version of the truth’ approach, to stan¬ 
dardize and gain a degree of control around the world.”*^ Put another way, the 
market penetration of software is without doubt shaped by its capacity to commu¬ 
nicate with a wide range of software applications and hardware devices. Of course 
this is only part of the story; nevertheless, interoperability is key to the political 
economy of software. Once universalized across the vertical distribution of organiza¬ 
tions, from large corporations to SMEs, an ERP system designed by a developer such 
as SAP has the power to determine whom you do business with by the fact that 
transactions are simply easier when your trading partner is on the same platform. In 
other words, a monopoly effect arises from the trans-scalar integration of SAP’s ERP 
systems across organizational settings. This may seem to be overstating the fact of 
interoperability among competing ERP systems, but from what I have been told by 
various people working in the world of SAP, the tendency is for companies to give 
preference to other businesses also on the SAP system. Indeed, companies are encour¬ 
aged by SAP to spread the good word of SAP 1 have no idea what sort of commission 
or negotiated adoption fees companies might attract for such advocacy work. 

Enabling the communication of objects, the Internet of Things has also become 
central media components to the logistical industries.*’’ Consisting of RFID tags, 
sensors, 3-D printing, mobile devices, and software or robotic actuators, the loT 
and expansion of communication standards offers a network effect to the silo 
models of machine-to-niachine communication (M2M). New regimes of value 
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and the scalability of data are key attractions that the loT brings to logistical opera¬ 
tions, although for a company like SAP the communication of objects would be 
likely to occur not over the public Internet but rather through private networks in 
the interests of data securitization and economies of scarcity. For advocates of a 
public loT, this makes the battle over open source standards a central issue. With¬ 
out them, the capacity for trans-scalar and multi-platform interoperability would 
be severely circumscribed. As Fenwick McKelvey, Matthew Tiessen, and Luke 
Sinicoe note, “the growing mediation of everyday life by the Internet and social 
media, coupled with Big Data mining and predictive analytics, is turning the 
Internet into a simulation machine.”*’ 

At stake here is the question of accessibility to communications infrastructure, 
or what Sheller terms “new forms of infrastructural exclusivity,”*® once logistical 
firms such as SAP become the drivers of developing the Internet of Things. We 
might also ask, what sort of simulation machine do we wish to inhabit? 

In further developing a logistical media theory, I would suggest that three key 
dimensions of the materiality of communication might serve as framing devices 
for ongoing research. First, the materiality of concrete things (the infrastructure of 
ports, IT zones, rail and road transportation, container yards, warehouses). Second, 
the materiality of communication itself (the spatial, temporal, and aesthetic properties 
of digital communication technologies and software). And third, the materiality of 
practices that condition the possibility of communication (the labor of coding and design 
in developing algorithmic architectures coupled with labor experiences and condi¬ 
tions across sectors within the logistics industries).*** 

Logistical media theory understood within these analytical and material coor¬ 
dinates also holds relevance for research into both the conceptualization and 
analysis of practices special to digital humanities research. Whether it is RFID 
tags, GPS devices, or Voice Picking technologies, these ubiquitous media of loca¬ 
tion associated with the Internet of Things assume—like logistics—a world of 
seamless interoperability. But we know this to be a fantasy of technologists, 
policy makers, and advertising agencies. Struggles over communication proto¬ 
cols, infrastructural standards, mobile populations, and expressions of refusal by 
labor are just some of the glitches that always accompany the operation of logis¬ 
tical media. 

What would the critical practice of digital humanities research consist of in the 
study of big data? How might such practices be designed on transnational scales 
involving networks of collaborative constitution? What are some of the particular 
problems surrounding the politics of depletion that come to bear both in the method 
of digital humanities research and the datasets under scrutiny? Where is the dirt that 
unravels the pretense of smooth-world systems so common within industry, IT, and 
state discourses around global economies and their supply chains? And can disrup¬ 
tion be understood as a political tension and form of conflictual constitution? 
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Within cybernetics, “noise” is a force of ambivalence, interference, and disrup¬ 
tion, refusing easy incorporation within prevailing regimes of measure. Constitu¬ 
ent forms of subjectivity and the ontology of things often subsist as noise. 
Undetected, without identity, and seemingly beyond control, noise is the “differ¬ 
ence which makes a difference.”^” Digital humanities research would do well to 
diagram the relations of force and transformation operative within ecologies of 
noise populated by unruly subjects, persistent objects, and algorithmic cultures. A 
form of critique is required that is not simply an extension of classical political 
economy into the realm of digital labor, as exemplified by the work of Christian 
Fuchs.^* Logistical media theory is one possible alternative that brings method and 
critique together in ways sufficient to the task of examining how algorithmic capi¬ 
talism shapes the experience and condition of labor. 


Digital Humanities and the Problem of Method 

The digital humanities is a diverse and emerging field that harbors different kinds 
of innovation and eclecticism. By and large, however, the digital humanities has 
been notable for its adherence to traditional research objects and rehashing of old 
methods following the integration of new forms of computational power within 
institutional settings. Historical literary texts are digitized to revise assumed eco¬ 
nomic patterns and social forces. Geographers scan topographic maps to produce 
information layers and digital elevations that reveal new frontiers for research. 
Google Earth is traversed to uncover obscure archaeological curiosities in a dirt- 
free manner. Even cutting-edge research in the field of digital media cultures tends 
to transpose established humanities and social science methods to conduct ethnog¬ 
raphies of Facebook, complex visualizations of networks, and content analyses of 
the Twittersphere. 

To simply import existing methods (surveys, interviews, questionnaires, focus 
groups) from the humanities and social sciences and then use digital technology 
as a technique of enhancement is not really sufficient for the invention of new 
methods situated within computational architectures {mediaform). Methods devel¬ 
oped from within media of communication—including graphic design and digital 
visualization—can assist in understanding, for example, how software architectures 
operate as key technologies for governing labor within logistical industries. This 
does not mean producing bar graphs and pie charts using routine applications such 
as Excel, PowerPoint, or Microsoft Word; nor does it involve undertaking geospa¬ 
tial mapping using Google Earth in order to represent the territorial distribution 
or location of datasets. Likewise, software used in quantitative research such as SPSS 
that codes questionnaire data for statistical analysis does little to inform research 
interested in the ways software itself at once shapes and emerges out of material 
conditions (social relations, economic forces, cultural dynamics). 

Such methods fit largely in what David Berry and others have identified as the 
first wave of digital humanities research, with its focus on the digitization of 



Into the Cloud 59 


archives and artifacts along with developing infrastructure associated with digital 
repositories and expanding research agendas.This wave also involved the scram¬ 
ble for funding that consumes much energy in academics, albeit with a high 
degree of variation across different national settings. The digital humanities pre¬ 
sented humanities academics with the occasion to start scratching at the edges of 
high-stakes funding and infrastructural needs more often commandeered by dis¬ 
ciplines in science, technology, engineering, and medicine. 

By Jeffrey Schnapp and Todd Presner’s account, the so-called second wave of 
digital humanities is characterized by “born-digital” methods of analysis and 
modes of curated knowledge generated from within the media of communica¬ 
tion.^^ Berry posits an emergent third wave of digital humanities research, which 
is interested in how software and code set computational parameters to the pro¬ 
duction of knowledge.^'* Central to such an approach is a critique of the assump¬ 
tion within much humanities research that its organizing concepts and 
methodological practices are somehow independent of algorithmic architectures 
or computational cultures. While Berry isn’t direct in saying so, the specter of 
technological determinism lurks in the background here. After around three 
decades of research in literary, media, and cultural studies on the agency of audi¬ 
ences, readers, and fan cultures, the pervasiveness of digital media warrants a serious 
review of how technical systems and computational code format cultural expres¬ 
sion and social practices. A further step would examine how the integration of 
digital technology into economic and social life is transforming neurological pro¬ 
cesses and biological systems. 

Another key line of investigation attending Berry’s call for a “computational 
turn” would include a taxonomy and political economy of software applications 
and the cultures of code operative within institutional settings across the world. 
Such an undertaking might begin a critique of the extent to which knowledge 
production and the management of university routines and their economies are 
formatted in ways specific to computational regimes of communication. I ana¬ 
lyze such operations in chapters 5 and 6, and consider them as relevant to future 
research within digital humanities. Needless to say, 1 present aspects of such an 
undertaking in this chapter—namely, an interest in how economies of code 
broaden the question of method and production of concepts beyond what is 
normally assumed of digital humanities research. 

Cutting-edge digital humanities research requires an invention of methods 
developed through the use of digital media technologies. Methods situated within 
media of communication—including graphic design, game development, and 
digital visualization—can assist in understanding how the rules special to “algo¬ 
rithmic architectures” structure the organization and analysis of data.^*" Algorith¬ 
mic architectures are computational systems of governance that hold a variable 
relation between the mathematical execution of code and an “external” environ¬ 
ment defined through arrangements of data.^’ The capacity of algorithmic archi¬ 
tectures to organize and analyze data on labor productivity in real-time, for 
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instance, means that they function as technologies for governing labor within 
logistical industries. Moreover, algorithmic architectures constitute a key site of 
intervention for digital humanities research interested in the relations between 
knowledge, power, and computational systems. 

Methods developed within the digital humanities also have an important role 
to play in the critique of logistical power. Rather than turn to established huma¬ 
nities methods, or even those developed from within the digital humanities proper, 
this chapter outlines how the process of devising questions and the problem of 
method coextensive with research on logistics industries lends digital humanities 
an occasion to reorient research methods as well as the production of concepts. I 
explore such possibilities for digital humanities research with reference to the 
material dimensions of software systems operative within global logistics indus¬ 
tries. Particular focus is given to transport and shipping activities undertaken at 
Port Botany in Sydney in order to highlight the multiplicity of logistical forces 
exerted upon labor. The development of a digital visualization drawing on data 
from productivity reports of the port is foregrounded to register the relation 
between design and research practice with regard to the question of method within 
digital humanities research. While the aesthetic logic of the visualization is not 
markedly different from the many visualizations developed in digital humanities, 
it is nonetheless distinct for the way in which it brings to the fore the practice of 
method through the process of designing a visualization. In the case of the Port 
Botany study, the visualization served two key purposes: first, as a methodological 
device in the practice of transdisciplinary research, and second, as a media form 
that made visible the pressures on labor within the shipping and transport indus¬ 
tries. Both aspects of the visualization enable a critique of logistics, with the visu¬ 
alization providing a kind of substitute interface in the absence of access to the 
software actually used in logistical industries. 


Big Data, Disciplinarity, and the Absence of Critique 

The emergent field of digital humanities has sought to develop digital tools such 
as geographical information systems (GIS), simulation, data mining, and network 
analysis to assist the humanities and social sciences in an attempt to formulate new 
research questions and techniques of analysis. More often these tools take the form 
of software applications able to “capture, manage, and process” large datasets, or 
what computer scientists and industry refer to as “big data.”^® This may include 
transactional data such as web searches and mobile phone records, along with digi¬ 
tal books, newspapers, statistics, photographs, music, interviews, and their support¬ 
ing information architecture of tags, traces, and comments. 

There is a concept-free zeal about the capacity for digital methods to verify 
some kind of hitherto unobtainable empirical truth.^^ In part, this stems from a 
fidelity in the correlation between data, its referent, and the material world. In the 
database economy derived from content management systems, ERP software, and 
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social network media cultures, data has indeed become the new empiric. Displac¬ 
ing earlier analogue methods such as focus groups, phone surveys, and question¬ 
naires designed to measure audience taste and consumer behaviors, digitally 
encoded data has a capacity to scale, recombine, and granulate the micro-practices 
of people, finance, and things in ways to which pre-digital methods could only 
aspire. 

Needless to say, the frequently assumed empirical dimension of data is better 
understood in terms of its self-referentiality than its correspondence with an exter¬ 
nal material world. Once such a claim is accepted, the capacity for data to be 
modeled in ways that generate what Foucault termed regimes of truth is—at least, 
I find—less objectionable at a theoretical level. This is not to say that data is with¬ 
out empirical substance, nor is it to valorize analog objects or offline worlds as 
imbued with greater materiality or analytical verisimilitude.^” Rather, the emphasis 
is to acknowledge the role of protocols, standards, norms, and parameters special 
to software platforms and their political economy that define the contours of 
expression through which data is made intelligible. Moreover, when data is under¬ 
stood to operate within, and indeed constitute, regimes of truth, a secondary 
empirical quality emerges in the shaping of social practices and material conditions 
in ways not so dissimilar from how policies of various kinds result in forms of 
action. Let’s keep in mind that such moves occur within a context of data analytics 
and a certain neo-positivist epistemological and institutional anxiety around the 
production of “evidence-based” research and the economies it fuels. 

Consider the rhetorical power of climate modeling, which refers to itself as a 
technical system while impacting on the economic cost, if not the rate, of green¬ 
house gas emissions. As McKenzie Wark demonstrates in Molecular Red, one can 
mine a long line of historical examples pertaining to data analytics that foreground 
the inconsistencies and incompatibilities of diverse data sets based on divergent 
standards and “intrusions” from the “outside” during the process of data collec¬ 
tion. Wark makes note of how luodels on climate change over periods of decades 
are faulty precisely at the level of some basic irregularities in method along with a 
tendency to mistake the phenomenon of changing weather patterns for more 
complex transformations in climate over longer periods of time: “The problem 
with climate data is that most of it is actually weather data. It was collected for the 
purposes of short-run predictions, not long-run modeling. There is no consistent 
metadata attached to the data.””* And then there are irregularities in methods of 
data collection: “There are not always records of what instruments were used, or 
if there were changes in the conditions of their use, nor are there always calibra¬ 
tions of a new instrument against the one it replaces.” Drawing on Paul Edwards’s 
research on computational models of climate data, Wark recounts how sea tem¬ 
perature variation may have much to do with how water has been collected and 
even national cultures of collection—in 1945 British scientists were content with 
water sampled using a bucket over the side of a ship, while Americans gathered 
data based on engine intake water. It should be no surprise, then, that historical 
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models on shifting patterns in ocean water temperature might be dramatically dif¬ 
ferent. But without this sort of historical anthropology of method, we—and this 
includes scientists and policy makers—are confronted with another kind of invis¬ 
ible global weather infrastructure, which as John Durham Peters notes is also a 
form of logistical media with its tendency to “statistically normalize” that which 
is experienced as sensory perception. 

In the process of drawing connections within or across datasets, old or existing 
research objects are remodeled in new ways. Unsurprisingly, business also has a 
strong interest in devising new techniques for extracting economic value using 
tools that produce meaning from the process of data recombination and gover¬ 
nance. As a report from the Economist put it 2010, the proliferation of data “makes 
it possible to do many things that previously could not be done: spot business 
trends, prevent diseases, combat crime and so on. Managed well, the data can be 
used to unlock new sources of economic value, provide fresh insights into science 
and hold governments to account.”^^ That the Economist hitches a neoliberal dem¬ 
ocratic ethos or agenda to the market potential of data management should come 
as no surprise. While not especially novel or insightful, the Economist foresees 
problems with the rise of big data, including data storage availability and privacy 
and security issues. The digital humanities could contribute to these debates in 
ways that address, for example, cultural and social dimensions wrought by the 
accumulation of big data. 

For the digital humanities, the problems presented by digitalization and, to a 
lesser extent, big data are quite different. With its tendency toward text-based 
analysis using digital tools (parsing the Shakespeare archive to reveal grammatical 
variation, for example), the digital humanities is arguably at a formative stage in 
terms of developing critical methods and concepts that can address cultural, social, 
and political phenomena and challenges in the world at large.Alan Liu signals 
this current impasse with precision in his critique of digital humanities: “the digi¬ 
tal humanities are not ready to take up their full responsibility because the field 
does not yet possess an adequate critical awareness of the larger social, economic, 
and cultural issues at stake.”^® It is almost as though nothing happened after New 
Criticism in literary theory and positivism in the social sciences. Broadly speaking, 
there seems to be a studious avoidance of inventing digital research methods out¬ 
side disciplinary comfort zones. Nor is there any substantive academic engagement 
with the politics of data as it intersects with labor and life. Critical studies involved 
in research on virtual work or digital labor tend to reduce the experience and 
condition of labor to people working in the cultural and media industries, rather 
than identify how diverse sectors of the economy and society are affected—often 
in conflictual yet mutually constitutive ways—by the expansion of information 
economies and their attendant technologies.^*’ 

Referring to the absence of canonical figures in the digital humanities com¬ 
pared with those generated within the early years of cultural studies, Andrew 
Prescott is quite scathing in his characterization of the field: “the focus of much 
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digital humanities work has been on the creation of online projects anchored in 
conventional subjects.”^’ While Prescott’s desire for a canon seems to linger as a 
form of nostalgia for the days when cultural and media studies “branch[ed] out 
into new fields in the way the work of (say) Hoggart did,” it is not something 
he sees as necessary or even possible for the digital humanities.^® Indeed, whether the 
orientation of research in digital humanities, irrespective of its substance, has the 
capacity to produce canonical works is doubtful. Projects situated within or along¬ 
side digital humanities are largely conducted independently of each other as a 
result of their diverse global and geocultural distribution. As a consequence, a 
certain disciplinary, institutional, and geocultural fragmentation ensues that does 
not lend itself to the production of disciplinary canons. There are too many small, 
unreplicated one-off software development projects that don’t go far enough 
toward the development of new methods, let alone new methodologies. At the 
very least, canon formation requires both a distillation and articulation of shared 
ideas and energies across a broad range of inquiries. One might also debate the 
need or relevance for a shared theoretical point of reference in order to advance 
conceptual apparatuses and methodological practices. But this is less Prescott’s 
point. More urgent for Prescott is the need within digital humanities to give atten¬ 
tion to theorizing and critical reflection with reference to digital technologies and 
objects of research. 

At the level of disciplinarity the digital humanities often finds itself set against 
institutional structures that corral projects into disciplinary silos that are incapable 
of communicating with each other. Just go to a large-scale digital humanities 
association meeting and you will know what I mean. In a similar vein, Liu argues 
that “the underlying issue is disciplinary identity not of the digital humanities but 
of the humanities themselves.”®^ More straightforwardly, disciplines have disciplin¬ 
ary interests irrespective of whether they have undertaken a computational turn. 
Art historians probe computationally generated patterns in visual archives, linguists 
develop speech analysis tools, literary scholars build databases to survey the history 
of book industries, mediaevalists reconstruct the Middle Ages through digital car¬ 
tographies. As a consequence, new research questions in the fields of digital 
humanities, software studies, and sociological digital research are often posed in 
terms of how to tackle larger-scale datasets rather than address a material world 
underscored by complex problems. 

The work on digital methods by sociologist Noortje Marres is emblematic of 
such an approach. Like Richard Rogers, Marres’s advocacy of digital methods has 
an interest in how “natively digital” research tools “take advantage of the analytic 
and empirical capacities that are ‘embedded in online media.’”'*” Their approaches 
contrast with those developed in the digital visualization of Port Botany discussed 
below. In focusing on the empirics of data as it is generated through algorithmic 
operations of search tools such as Issue Crawler, the analysis of political issues, 
discourses, and actors become displaced from the material conditions from which 
they arise.'** As it turns out, “method as intervention” for Marres is a fairly 
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exclusive online undertaking no matter that it might involve a “redistribution of 
research” and “transfer” of knowledge among diverse actors.'*^ Search data and its 
visualization become the universe of critique. The subject of labor is divided 
between humans and technology in the practice of method but not the interface 
between politics, economy, subjects and objects, and the material and technical 
conditions from which they emerge. 

In the social science and humanities disciplines undertaking transnational and 
transcultural research using digital methods for collecting and sampling large-scale 
datasets, there is a tendency for analyses to formulate a universal system of ques¬ 
tions to ensure maximum consistency in generating usable data. In adopting such 
methodological and analytical approaches, the disparity between the particularities 
of the object of study and the abstraction of knowledge becomes even further 
amplified than might be the case in, for example, more traditional methods of 
practice in anthropological fieldwork. Alternatively, abstraction itself becomes the 
object of study, which is the direction taken in Franco Moretti’s quantitative 
method of “distant reading” of literary history."'^ 

An additional and rarely addressed problem can arise with projects international 
in scope that place a priority on modeling, visualizing, aggregating, and analyzing 
large datasets. The underlying method within many “global” approaches to com¬ 
parative research in media, social, and cultural research often seeks to integrate and 
make uniform data that is nonassimilable due to protocological conflicts, paramet¬ 
ric irregularities, qualitative differences, and the like. In doing so, such approaches 
reproduce some of the central assumptions of area studies—namely, that the study 
of geocultural difference is predicated on equivalent systems of measure that dem¬ 
onstrate difference in terms of self-contained areas or territories and civilizational 
continuities often conforming to the borders of the nation-state. Yet it is a mistake 
to suppose that cultural variation can be distinguished in terms of national cultures, 
at least in any exclusive sense. In the case of transnational research on logistics 
industries (and, more broadly, any research project taking a global perspective), 
digital methods of comparative research need to be alert to the asymmetrical com¬ 
position of datasets on transport and communication industries and labor perfor¬ 
mance, which upsets any desire for equivalent units consistent across time and 
space that might provide the basis for comparison. 

The challenge of digital methods and critique is not about integrating historical 
or archival data into ever larger sets, but involves finding meaningful ways to accept 
and work across variable, uneven, and often incomplete datasets. Here the fantasy 
of logistical industries of creating interoperability through protocols of electronic 
data interchange (EDI) and ERP software platforms hits its limits. Designed to 
track the movement of people and things, EDI and ERP architectures are intended 
to function as real-time registrations of labor productivity and the efficiency of 
distribution systems. Yet these technologies of optimization frequently rub up 
against any number of disruptions in the form of labor struggles, infrastructural 
damage, software glitches, supply chain problems, and so forth. This discrepancy 
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between the calculus of the plan and the world as it happens suggests that the most 
interesting sites to study are those where interoperability breaks down and methods 
of organization external to logistics’ software routines are instituted in an attempt 
to smooth out the transfer of data and material goods. 

Technologies of logistical governance external to software architectures may 
include border regimes such as special economic zones (SEZs), territorial conces¬ 
sions, and trade corridors. They may also manifest as juridical power in the form 
of labor laws or extra-state forms of governance, such as manufacturing and indus¬ 
trial design standards, communication protocols, and the politics of affect as it 
modulates the diagram or relations special to subjectivity. Borders, in short, prolif¬ 
erate, multiply, and at times overlap.**^ Studying such an expanse of governmental 
techniques is beyond my scope in this chapter and is not the focus of this book. 
But the techniques are important to note by way of signaling that the digital is not 
as ubiquitous as is often claimed or assumed. And this has implications for the 
design of methods within digital humanities; chief among these is an “invention 
of new knowledge practices and methods that intervene in the world.”**^ 

A study of logistical media begins to address some of these issues. Given the 
focus on digital methods in this chapter, I limit my comments here to the relation 
between logistical media critique and software studies. The program of “cultural 
analytics,” headed by Lev Manovich and his Software Studies Initiative labs at the 
University of California—San Diego and City University of New York (CUNY), 
summarizes its project in ways that essentially transpose already existing techniques 
rather than invent new methods per se: “Today sciences, business, governments and 
other agencies rely on computer-based analysis and visualization of large datasets 
and data flows. They employ statistical data analysis, data mining, information 
visualization, scientific visualization, visual analytics, and simulation. We propose 
to begin systematically applying these techniques to contemporary cultural data.’”*^ 
By contrast, a study of software within the global logistics industries prompts 
the question of method with regard to how to research the relation between soft¬ 
ware and the management of labor; the role of logistics infrastructure and the 
reconfiguration of urban, rural, and geopolitical spaces; and the production of new 
regimes of knowledge within an organizational paradigm. Software systems opera¬ 
tive within global logistics industries such as SAP or Oracle generate protocols and 
standards that shape social, economic, and cross-institutional relations within and 
beyond the global logistics industries. How such governing forces and material 
conditions are captured and made intelligible through the use of digitally modified 
data is, in part, the challenge of method. 


Data, Method, Labor 

In elaborating digital methods developed out of logistical operations, I refer to the 
Transit Labour project, which examined how circuits of labor are reshaping the 
contours of regions while coming up against, testing, and transforming a 
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multiplicity of borders."'® Our work around digital methods within this project 
builds upon international research we have been conducting on labor, logistics, and 
the production of subjectivity in Shanghai, Kolkata, and Sydney. A second iteration 
of research on China led globalization began with the Logistical Worlds project in 
2013 in the Athens port of Piraeus, with current research taking place on Chile’s 
port at Valparaiso, the old and new ports of Kolkata, and the transport hub of Sili- 
guri in northeast India."*^ After an initial interest in labor in the cultural industries, 
we quickly realized how labor mobilities that condition the possibility of cultural 
labor cannot be reduced to the cultural sector alone. Indeed, we found that logistics 
is key to forms of “differential inclusion” such as SEZs, land acquisition policies, 
residential permits, software protocols, and manufacturing standards.®” Along with 
cultural and social borders, these kinds of devices or apparatuses that modulate 
inclusion and movement within logistical industries also function to govern labor 
and supply chains in the informational economies. 

1 emphasize the need for politically inflected research here for the obvious rea¬ 
son that technology and software shape how practices of knowledge production 
are organized and how labor is governed. And I register such research as a chal¬ 
lenge due to the difficulty, among others, of producing—^let alone even identifying— 
counter-logistical worlds. Needless to say, researchers can make a start. The study 
of how databases, supply chain software, GPS, Voice Picking, and RFID technolo¬ 
gies affect work in the logistics industries contributes to a politicized conception 
of humanities and social research.®* Furthermore, the incorporation of digital 
methods into critical research on logistics can facilitate and inform the politics of 
data, which 1 would suggest is also a politics of labor and life, borders and move¬ 
ment, knowledge production, and infrastructural implementation. 

Relevant here for the development of digital methods is the question of how 
labor performativity is incorporated into the computational design of visualiza¬ 
tions as distinct from decision-making undertaken by machines. Given that the 
body of labor is at the center of logistical calculations of productivity and effi¬ 
ciency, it is also the least visible for those not directly working within logistical 
industries or involved in developing and implementing parameters for supply 
chain software. Thus, one of the key reasons why a critical study of logistics is 
going to devise quite different computational and design methods than, say, 
Manovich’s program on cultural analytics has to do with the difficulty of obtaining 
datasets due to commercial confidentiality agreements along with the politically 
sensitive nature of some of this data. Statistics on labor productivity are especially 
protected across the institutional spectrum in the case of Australia’s ports, which 
have been marked by industrial dispute between the MUA (Maritime Union of 
Australia) and stevedoring companies in recent years (to say nothing of the long 
history of struggles). In the formal, high-end sectors of the logistics industries, it 
is particularly difficult to research the actual software used to oversee supply chains 
and measure labor performativity in real-time. One reason is prohibitively expen¬ 
sive proprietary licenses that enclose the computational operations of logistical 
firms, coupled with the highly guarded ways in which companies and authorities 
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regulate access to this software and the data it generates. As a result, other processes 
and techniques of computational research are required in order to model logistical 
worlds, foregrounding the labor dimension of “supply chain capitalism.’’ 

Based on publicly available datasets published in Waterline reports from the 
Australian government’s Department of Infrastructure and Transport, the pilot 
study we conducted on logistics operations at Port Botany in Sydney aimed to 
digitally visualize the relations between container loading/unloading times, truck 
turnaround times, and the pressures that come to bear upon labor productivity and 
efficiency.®^ These government reports provide statistics on a set of parameters 
designed to measure wharfside productivity (loading and unloading of containers) 
and landside performance (truck turnaround times upon entering and exiting the 
port). The report’s statistics are compiled from data supplied by port authorities 
(Sydney Ports) and stevedoring companies (DP World, Patricks) operating around 
the country. While the reports provide a range of productivity indicators, they do 
not provide data on labor performance even though they indicate that “elapsed 
labour time” was one of the measures used to calculate the vessel working rate (or 
number of containers handled per hour). Container loading and unloading times, 
and indeed truck turnaround times, can therefore be read as a substitute for labor 
productivity (see Figure 3.1). 
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FIGURE 3.1 Port Botany wharf data visualization, 2012. Design: Kernow Craig; research: 
Katie Hepworth; visual analytics programming: Quang Vinh Nyugen; concept: Brett 
Neilson and Ned Rossiter. 
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Unsurprisingly, the genre of the reports is unable to register the various tensions 
that underlie performance measures that seek to smooth over glitches between the 
movement of trucks throughout the port area and the unloading of containers 
from ships.®^ Port authorities attempt to regulate traffic problems landside through 
the use of RFID vehicle tracking and online “vehicle booking slots” (VBS), which 
determine when a truck enters the port and the time it has to be serviced by the 
stevedore and exit without incurring penalty. Following the introduction of VBS 
at Port Botany in 1999, Katie Hepworth notes, “the VBS became the site of inter¬ 
vention by the ports authority into the operations of its leaseholders, DP World 
and Patrick Stevedores; the slot became the means of reorganizing the operators’ 
relationships with various terminal users.”^‘*Yet it also resulted in conflicts between 
data systems through governance methods quite different from data transaction 
protocols (EDI, ERP, and so on). Extra booking slots would be made available 
online for trucks during periods when the port was less busy, for example, or 
warehouses able to receive goods may not have been operating while containers 
were being loaded on the wharf. Traffic congestion across the urban road network 
intervenes as another contingency unable to be accommodated within the circum¬ 
scribed universe of the vehicle booking slot system. Time and space, in other 
words, upset interoperability in multiple ways. 

Through the more traditional humanities and social science method of con¬ 
ducting interviews and site research, the Port Botany research identified data 
sources usually not subject to critical digital humanities analysis. Much data on 
logistics industries is frequently not publicly accessible on websites or available 
through search engines. The Port Botany project showed that datasets often only 
become known about in the instance of discussion with informants. Data on the 
impact of technology on labor practices and conditions, for example, is something 
many unions collect for the purpose of internal analysis. And typical of more 
anthropological modes of investigation, we found that unions are willing to make 
that data available to university researchers once a relationship of trust has been 
established. Along with productivity figures obtained from publicly accessible 
government and industry reports, such data on workplace productivity can then 
serve as analytical parameters in the digital visualizations of logistical operations. 

A technology report from 2012 noted that “data must be broken out of silos in 
order to be mined, and the organization must learn how to communicate and inter¬ 
pret the results of analysis.”®^ With most high-end logistical software systems only 
available through prohibitively expensive proprietary licenses, the Port Botany proj¬ 
ect sought to remodel publicly and commercially available datasets as digital visual¬ 
izations that assist in the analysis of logistics, infrastructure, and labor. In this respect, 
a key outcome of this study involved understanding that the “art and practice of 
visualizing data is becoming ever more important in bridging the human-computer 
gap to mediate analytical insight in a meaningful way.”^* The central analytical 
framework for designing and interpreting the digital visualizations consists of trans¬ 
lating the data (for example, on labor productivity, container movements, truck 
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turnaround times in ports, supply chain volumes, and so on) with a view to under¬ 
standing how the combination of infrastructure and algorithmic architectures func¬ 
tion as technologies that govern logistical labor. The digital visuahzations effect their 
own algorithmic architecture (or rules of code) distinct from those available through 
proprietary licenses. Obviously the visualizations are not software applications that 
coordinate supply chains; rather, the digital visualizations begin to offer an analytical 
medium through which to register the interrelations between logistical infrastruc¬ 
ture, algorithmic rules, labor practices, and supply chain assemblages. 

To be clear, the animated digital visualizations that the Transit Labour project 
developed in collaboration with colleagues in computer science and design do not 
profess to represent in any veridical manner the conditions and experiences of 
labor. Nor do they assume to be particularly innovative at the level of design, 
method, or conceptualization when compared to other visualizations of temporal¬ 
ity in digital humanities projects. Rather, the visuahzations make a claim for 
research on the politics of labor and logistics within the field of digital humanities. 
Again, such research can be distinguished from work done on virtual or digital 
labor, which, like the digital sociology ofMarres and others, takes the online world 
as its milieu of action at the expense of studying how online worlds or digital 
apparatuses and the methods we bring to them are entangled with material condi¬ 
tions of possibility. In contrast to such approaches, the visuahzations indicate a 
diagram of relations special to logistical operations at Port Botany and, more gener¬ 
ally, to logistical worlds. Simple as it may seem, to chart a ten-year period of truck 
turnaround times and loading and unloading times at Port Botany begins to make 
visible some of the forces around labor productivity (see Figure 3.2). Moreover, 
the visualization begins to suggest that logistics is substantially removed from the 
all-pervasive smooth-world fantasy upheld by industry, government, and the IT 
sector in which complex operations move across a seamless continuum of control 
and order. Logistical operations are better understood as event processes under¬ 
scored by conflict, dispute, glitches, and contingency. 

Here, we can think about the waterfront disputes heating up in Australia and 
New Zealand, where labor flexibility and demands for increasing productivity are 
key issues in concert with managerial drives for enhanced automation technolo¬ 
gies. Such developments stem in part from the 1988 waterfront dispute, which was 
the iconic strike of the Howard-era government and took a defining toll across 
many other areas of labor in Australia, shaping the form of the current resource- 
driven economy (fly-in-fly-out workers, along with the offshoring of labor within 
both the mining industry and more recently across a range of service industries on 
the eastern seaboard of the country). 

An announcement by Patrick in 2012 explains that the 44 AutoStrads (auto¬ 
mated straddles not requiring human operation) ordered for delivery at Port Bot¬ 
any in 2013—2014 “will operate unmanned, using radar and laser guidance 
technology to navigate the straddles around the yard, moving and stacking con¬ 
tainers from the quay line into the holding yards, onto vehicles and back to the 
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FIGURE 3.2 Port Botany road data visualization, 2012. Design: Kernow Craig; research: 
Katie Hepworth; visual analytics programming: Quang Vinh Nyugen; concept: Brett 
Neilson and Ned Rossiter. 

Source: http://transitlabour.asia/documentation/ 


quay cranes with pinpoint accuracy of better than 2cm.”^’ Automation thus pres¬ 
ents an index of industrial dispute as maritime labor confronts stevedores such as 
Patrick (whose container ports were acquired by Asciano in 2007 following a 
restructure of Toll Holdings), DP World, and Hutchinson, which are all set to 
increase productivity rates across the country’s container terminals through 
unmanned straddle carriers. While efficiency gains are the prime motivation 
behind such technological upgrading, an obvious cost occurs in terms of labor 
redundancies. Labor on Sydney’s ports, in short, is set to be transformed in terms 
of new modes of work following the introduction of automation. 

Another example of the centrality of labor to logistics can be drawn from 
Occupy Oakland, which concentrated on port blockades in an attempt to disrupt 
global supply chains of capital accumulation.^® As with many disputes, there are 
frequently internal lines of division. In this case, the tactic of port blockades ran 
afoul of local unions and at least some of their members, who claimed that the 
occupation resulted in workers and their families suffering economic hardship due 
to loss of income. We could also see this as an interesting contest over the right to 
intervene by different organizational forms. 

The remarkable thing about logistics is its capacity to incorporate these sorts of 
disruptions within ever expanding parameters through the rubric of “fault toler¬ 
ance.” While labor struggles, infrastructural breakdowns, supply chain blockages. 
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natural disasters, and local conditions and events may have significant effects, they 
also prompt logistics to reorient shipping routes, relocate warehouses and factories, 
search for economic zones with more favorable labor regulations and better tax 
incentives, and so on. Contingency, in short, conditions the reproduction of logis¬ 
tics.^^ This flexible dynamic of absorbing disturbances to produce new regimes of 
coordination and control lends a high degree of temporariness and partiality to 
attempts to diagram logistical relations through the design of visualizations. 

The digital visualizations produced in the Transit Labour project point to the 
undulations and irregularities of seemingly mechanical functions that can be better 
understood when situated in broader economic and political contexts that encom¬ 
pass local, national, regional, and global scales. The transdisciplinary practice of 
collectively producing the visualizations corresponds with Willard McCarty’s 
notion of the “model” and “modeling,” which he understands as “the process seen 
in and by means of a developing product, not the definitive achievement.”*® At the 
level of method. Transit Labour’s visualizations operate as models by feeding back 
into a research process and constellation of practices, prompting a revision of 
research questions and pointing to institutional settings and relevant experts for 
follow-up engagements that may well take the form of more traditional humani¬ 
ties research methods such as interviews, discussions, and site visits. 

The visualizations also signal that data aesthetics has a central role to play in 
devising suitable methods for research projects that cut across the otherwise smooth 
relation assumed between labor, software, infrastructure, and economic growth. 
Data aesthetics bring critique together with design in the invention of method. Or 
as Liu writes, “Seeing design in data is a method for knowing meaning in the digi¬ 
tal humanities.”*' At stake, 1 would suggest, is not only the development of novel 
methods shaped by the social-technical dynamics of digital media but the constitu¬ 
tion of subjectivity itself. Since software and technology are transforming how we 
do work, there is an opportunity here to alter the parameters and thus topological 
horizons of machine intelligence and its increasing governance of labor and life. 


Politics of Parameters 

Digital humanities is in danger of becoming stuck at the level of the digitalization 
of existing archive material, producing visualizations of these and other so-called 
big data. By shifting the object of research beyond traditional areas of study (liter¬ 
ary archives, datasets of artworks, and museum collections, etc.), digital humanities 
research becomes relevant to broader social and political concerns that place great 
emphasis upon economic activities and associated infrastructure. Digital methods 
can address political issues and the routines and institutions that sit between people 
and states, labor and capital, borders and subjectivity. Digital humanities research 
at the current conjuncture might decide to investigate how circuits of capital con¬ 
nect with the constituent force of labor, life, and things, shaping the production of 
time, space, and economy in a variety of ways. With an interest in making visible 
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the new subjectivities of logistics and the politics of parameters, I have positioned 
research on logistical media and “supply chain capitalism” within the digital 
humanities, not the social sciences. 

In the age of big data, everything and anything is or has the capacity to become 
digitally encoded. Datasets are everywhere, residing as a standing reserve awaiting 
incorporation as topological parameters into analytical models and capital expro¬ 
priation. As Paul Edwards notes, “Parameterization illustrates the interaction of 
computational friction with the limits of human knowledge.”*^ Within a topologi¬ 
cal horizon, the politics of parameters amounts to a battle around epistemological 
and social legitimacy in the form of measure. Parameters are also a matter of 
protocols, which Alexander Galloway understands as “the technology of organiza¬ 
tion and control operating in distributed networks.”^ Parameters and protocols are 
both rules that govern systems. If a person, thing, or phenomenon is without rule 
or measure, it might just as well not exist. In assembling datasets, selection is predi¬ 
cated on the poverty of excess, which is data gone to waste. This, at least, is the 
doxa of a logistical worldview where everything is about accountability, efficiency, 
and productivity calibrated in systems of real-time. Data produces and is accom¬ 
panied by other forms of waste, forms more insidious than the economist’s “wasted 
opportunity.” 

The social production of value and the algorithmic mining of data seem the 
last frontiers of economic extraction. But so often we’re talking about a social 
milieu and informational economy that is profoundly abstracted from the mul¬ 
tiple informal economies and geocultural settings engaged in secondary forms of 
value extraction. A substantial portion of the latter are associated with economies 
of electronic waste, with the global South structurally and historically consigned 
the role of manufacturing and later dispersion of discarded ICTs and consumer 
electronics. Both the production and dismantling of e-waste exposes “workers 
and ecosystems to a morass of toxic components.”^"' With Internet transmissions 
long ago exceeding measure, and annual increments in computational power 
ensuring planned obsolescence, analytical capacity and consumer desire both 
become destined to their own forms of obsolescence. Jennifer Gabrys writes, 
“Obsolescence is not so much innovation in reverse as it is the ongoing mainte¬ 
nance of a sense of technological development.”*’^ On the sidelines of speed, digi¬ 
tal humanities research might seem left pondering the disaster as a program 
beyond control. 

Notes 

1. SAP, Helping the World Run Better, Annual Report, 2012, 4. 

2. See Louis Columbia, “2013 ERP Market Share Update: SAP Solidifies Market Leader¬ 
ship,” Forbes, May 12, 2013, http://www.forbes.com/sites/louiscolumbus/2013/05/ 
12/2013-erp-market-share-update-sap-solidifies-market-leadership/. 

3. See Erik Kluitenberg, ed.. Book of Imaginary Media: Excavating the Dream of the Ultimate 
Communication Medium (Rotterdam: NAi Publishers, 2006). 



Into the Cloud 73 


4. Nick Farrell, “Ancient SAP Software Poisons Networks,” TechEye, June 18,2013, http:// 
news.techeye.net/security/ancient-sap-software-poisons-networks. 

5. An exception to these tendencies can be found in the adjacent field of science and tech¬ 
nology studies (STS). See Neil Pollock and Robin Williams, Software and Organisations: 
The Biography of the Enterprise-Wide System, or, How SAP Conquered the World (Oxon and 
New York: Routledge, 2009). 

6. See the photographs and documentary films of Edward Burtynsky, for example: Manu¬ 
factured Landscapes (Ottawa and New Fiaven: National Gallery of Canada and Yale Uni¬ 
versity Press, 2003); and China: The Photographs of Edward Burtynsky (London: Steidl, 
2005). See also Soenke Zehle, “Dispatches from the Depletion Zone: Edward Burtynsky 
and the Documentary Sublime,” Media International Australia 127 (May, 2008): 109—15. 

7. Bernhard Siegert, Passage des Digitalen: Zeichenpraktiken der neuzeitlichen Wissenschaften, 
1500-1900 (Berlin: Brinkmann und Bose, 2003), 43. Quoted in John Durham Peters, 
“Technology and Ideology: The Case of the Telegraph Revisited,” in Jeremy Packer and 
Craig Robertson, eds., Thinking with James Carey: Essays on Communications, Transportation, 
History (New York: Peter Lang, 2006), 147. See also Markus Krajewski, Paper Machines: 
About Cards & Catalogues, 1548-1929, trans. Peter Krapp (Cambridge, MA: MIT Press, 
2011 ). 

8. Lilian Mutegi, “Kenya: SAP Launches Program to Drive Innovation at Universities and 
Research Centres,” A//4/nr(3, May 29,2014, http://allafrica.eom/stories/201405300329. 
html. 

9. Technical details taken from the “SAP R/3” entry on Wikipedia, with additional refer¬ 
ence to the SAP Community Network thread on R/2 and R/3, http://scn.sap.com/ 
thread/282002. 

10. http: // WWW. sap. com/solutions/technology/in-memory-computing-platform/hana/ 
overview/index, epx. 

11. Details on these SAP operations have been gleaned from discussions in Germany in 2013 
with professionals working in SAP securitization, market analysis, and global project 
management. In order to obtain some insight into the corporate practices of SAP and its 
software interface for supply chain coordination, organizational culture, data economies, 
and event processing, further discussions about the SAP Human Capital Management 
(HCM) Module were held with SAP consultant Michael Hellmich followed by an intro¬ 
duction to the SAP Supply Chain Management (SCM) Modules by Anselm Roth, a 
Solution Architect at SAP Germany. These formed part of an international workshop 
on SAP, software, and labor I organized with Gotz Bachmann, Armin Beverungen, and 
Timon Beyes at Leuphana University’s Centre for Digital Cultures: “Logistics of Soft 
Control: SAP, Labour, Organization,” Liineburg, June 20—21, 2013, https://www. 
leuphana. de/zentren/ede/aktueU/termine/archiv/ansicht/datum/2013/06/20/workshop- 
logistics-of-soft-control-sap-labour-organization.html. 

12. http://www.labournet.de/. 

13. Many thanks to Helmut Weiss for his discussions during the Leuphana workshop on 
SAP, and for this account in particular of union research in IT within Germany. 

14. Helmut Weiss, email communication, July 9, 2013. 

15. Quoted in Anh Nguyen, “Walmart Pushes Ahead with SAP Rollout after Asda Pilot 
Success,” Computer World UK: The Voice of IT Management, August 23,2010, http://www. 
computerworlduk.com/news/it-business/3236348/walmart-pushes-ahead-with- 
sap-rollout-after-as da-pilot-success/. 

16. For an overview of loT, see Rob van Kranenburg, The Internet of Things: A Critique of 
Ambient Technology and the All-Seeing Network of RFID, Network Notebooks no. 2 



74 Into the Cloud 


(Amsterdam: Institute of Network Cultures, 2008), http://www.netw 0 rkcultures. 0 rg/_ 
uploads/notebook2_theinternetofthings.pdf. 

17. Fenwick McKelvey, Matthew Tiessen, and Luke Simcoe, “We Are What We Tweet: The 
Problem with a Big Data World When Everything You Say Is Data,” Culture Digitally: 
Examining Contemporary Cultural Production, June 3, 2013, http://culturedigitally. 
org/2013/06/we-are-what-we-tweet-the-problem-with-a-big-data-world-when- 
everything-you-say-is-data-mined/. 

18. Sheller, “Materializing U.S.-Caribbean Borders,” 238. 

19. The first two of these categories are adapted from Packer and Wiley, “Introduction: The 
Materiality of Communication,” Communication Matters, 3. The third dimension to the 
materiality of communication is one that I see as both a precondition for and coincident 
with the former two. 

20. Gregory Bateson, Steps to an Ecology of Mind (New York: Ballantine Books, 1972). 

21. See, for example, Christian Fuchs, Internet and Society: Social Theory in the Information Age 
(New York: Routledge, 2008); and Christian Fuchs, Digital Labour and Karl Marx 
(New York: Routledge, 2014). 

22. David M. Berry, “The Computational Turn: Thinking about the Digital Humanities,” 
Culture Machine 12 (2011): 1—22, http://culturemachine.net. This essay was reprinted in 
a slightly modified form in David M. Berry, ed.. Understanding the Digital Humanities 
(Basingstoke and New York: Palgrave MacMillan, 2012). See also Leighton Evans and 
Sian Rees, “An Interpretation of Digital Humanities,” in Berry, Understanding the Digital 
Humanities, 21—41. 

23. Jeffrey Schnapp and Todd Presner, “The Digital Humanities Manifesto 2.0,” 2009, 
http://www.humanitiesblast.com/manifesto/Manifesto_V2.pdf cited in Berry, “The 
Computational Turn.” 

24. Berry, “The Computational Turn,” 12. 

25. There is, indeed, a growing body of research interested in the relation between technol¬ 
ogy and neurological processes. At the more populist end, a very crude form of techno¬ 
logical determinism pervades the claims made by the likes of neurologist Susan Greenfield 
in her various writings, including ID: The Quest for Identity in the 21st Century (London: 
Sceptre, 2008) and technology commentator Nicholas Carr’s The Shallows: What the 
Internet Is Doing to Our Brains (New York: W. W Norton, 2010). Such psychologically 
driven accounts can be offset by more critical and technically astute studies such as Anna 
Munster, An Aesthesia of Networks: Conjunctive Experience in Art and Technology (Cam¬ 
bridge, MA: MIT Press, 2013). For an overview of literature related to the “neurological 
turn” in Internet criticism, see also Geert Lovink, “MyBrain.net: The Colonization of 
Real-Time and Other Trends in Web2.0,” Eurozine, April 18,2010, http://www.eurozine. 
com/articles/2010—03—18-lovink-en. html. 

26. Kostas Terzidis, Algorithmic Architecture (Oxford: Architectural Press, 2006). 

27. Luciana Parisi, “Algorithmic Architecture,” in Carolin Wiedemann and Soenke Zehle, 
eds.. Depletion Design: A Glossary of Network Ecologies (Amsterdam: XMLab and the Insti¬ 
tute for Network Cultures, 2012), 7-10. 

28. See Lev Manovich, “Trending: The Promises and the Challenges of Big Social Data,” 
2011, http://www.manovich.net/DOCS/Manovich_trending_paper.pdf. 

29. For literary studies critiques of this position, see Willard McCarty, “Knowing: Modeling 
in Literary Studies,” in Susan Schreibman and Ray Siemens, eds., A Companion to Digital 
Literary Studies (Oxford: Blackwell, 2008). See also Katherine Bode, Reading by Numbers: 
Recalibrating the Literary Field (London: Anthem Press, 2012). For a critique of the 
empirics of big data, see danah boyd and Kate Crawford, “Critical Questions for Big 



Into the Cloud 75 


Data: Provocations for a Cultural, Technological, and Scholarly Phenomenon,” Informa¬ 
tion, Communication, and Society 15, no. 5 (2012): 662—79. 

30. Thanks to Mark Cote for pushing this line of thought further. 

31. McKenzie Wark, Molecular Red: Theory for the Anthropocene (London and New York: 
Verso, 2015), 178. 

32. John Durham Peters, The Marvelous Clouds: Toward a Philosophy of Elemental Media 
(Chicago and London: University of Chicago Press, 2015), 251—2. 

33. “Data, Data Everywhere (interview with Kenneth Cukier),” The Economist, February 25, 
2010, http://www.economist.com/node/15557443. 

34. See, for example, Hugh Craig and Arthur F. Kinney, eds., Shakespeare, Computers, and the 
Mystery of Authorship (Cambridge: Cambridge University Press, 2009). 

35. Alan Liu, “The State of the Digital Humanities: A Report and a Critique,” Arts & 
Humanities in Higher Education 11, nos. 1—2 (2012): 11. 

36. See, for example, David Hesmondhalgh and Sarah Baker, Creative Labour: Media Work 
in Three Cultural Industries (Oxon: Routledge, 2011); Mark Deuze, Media Work (Cam¬ 
bridge: Polity, 2007); and Trebor Scholz, ed.. Digital Labor: The Internet as Playground 
and Factory (New York: Routledge, 2013). I would emphasize that I consider all the 
above titles fine studies and do not exempt myself from this criticism, having contrib¬ 
uted in the past to various debates around creative and digital labor. Since around 
2006—07, it has nonetheless become clear to me that an account of the constitutive 
outside of cultural industries in the form of migrant workers and informal economies 
such as electronic waste industries highlights the conditions of possibility for cultural 
economies. 

37. Andrew Prescott, “Consumers, Creators, or Commentators? Problems of Audience and 
Mission in the Digital Humanities,” Arts and Humanities in Higher Education 11, nos. 1—2 
(2012): 72. 

38. Ibid. 

39. Alan Liu, “The Meaning of the Digital Humanities,” PMLA 126, no. 2 (2013): 410. 

40. Noortje Marres, “The Redistribution of Methods: On Intervention in Digital Social 
Research Broadly Conceived,” Sociological Review 60 (2012): 151. 

41. See Anja Kanngieser, Brett Neilson and Ned Rossiter, “What Is a Research Platform? 
Mapping Methods, Mobilities, and Subjectivities,” Media, Culture & Society 36, no. 3 
(2014): 302-18. 

42. See also Richard Rogers, Digital Methods (Cambridge, MA: MIT Press, 2013). 

43. See Bode, Reading by Numbers, 9. 

44. Brett Neilson, “Beyond Kulturkritik: Along the Supply Chain of Contemporary Capi¬ 
talism,” Culture Unbound: Journal of Current Cultural Research 6 (2014): 77—93, http:// 
WWW. cultureunbound. ep.liu. se. 

45. See Sandro Mezzadra and Brett Neilson, Border as Method, or, the Multiplication of Labor 
(Durham: Duke University Press, 2013). 

46. Neilson, “Beyond Kulturkritik,” 79. 

47. Lev Manovich, “Cultural Analytics: Visualizing Cultural Patterns in the Era of‘More 
Media’,” 2011, http://www.manovich.net. See also Manovich, “Trending,” http:// 
www.manovich.net and Lev Manovich, Software Takes Command (New York: Blooms¬ 
bury Academic, 2013). For research generated out of the Software Studies Initiative, see 
http: //lab. softwarestudies. com/. 

48. Transit Labour: Circuits, Regions, Borders, http://transitlabour.asia. 

49. Logistical Worlds: Infrastructure, Software, Labour, http://logisticalworlds.org/. 

50. See Mezzadra and Neilson, Border as Method. 



76 Into the Cloud 


51. See Anja Kanngieser, “Tracking and Tracing: Geographies of Logistical Governance and 
Labouring Bodies,” Environment and Planning D: Society and Space 31, no. 4 (2013): 
594-610. 

52. The animated digital visualizations produced for the Transit Labour study of Port Botany 
can be found at http://transitlabour.asia/documentation. Visual analytics programming by 
Vinh Nguyen, design by Kernow Craig, and background research by Katie Hepworth. 

53. Katie Hepworth, “Enacting Logistical Geographies,” Environment and Planning D: Society and 
Space 32, no. 6 (2014): 1120-34. 

54. Ibid 

55. Edd Dumbill, “What Is Big Data? An Introduction to the Big Data Landscape,” O’Reilly 
Radar, January 19, 2012, http://radar.oreilly.eom/2012/01/what-is-big-data.html. 

56. Ibid. 

57. Patrick, “Asciano Signs Contract for Automated Straddles for Port Botany,” September 3, 
2012, http://www.patrick.com.au/asciano-signs-contract-for-automated-straddles-for/ 

wl/il003881/. 

58. Occupy Oakland, http://occupyoakland.org. 

59. In this respect, logistics shares with neoliberalism the capacity to incorporate crises. As 
Philip Mirowski notes, “Crises is the preferred field of action for neoliberals, since that 
offers more latitude for [the] introduction of bold experimental‘reforms’ that only pre¬ 
cipitate further crises down the road.” See Philip Mirowski, Never Let a Serious Crisis Go 
to Waste: How Neoliberalism Survived the Financial Meltdown (London: Verso, 2013), 53. 

60. Willard McCarty, Humanities Computing (Basingstoke: Palgrave MacmiUan, 2005), 22. 

61. Liu, “The Meaning of the Digital Humanities,” 416. 

62. Paul N. Edwards, A Vast Machine: Computer Models, Climate Data, and the Politics of Global 
Warming (Cambridge, MA: MIT Press, 2010), 338. 

63. Alexander GaUoway “Protocol,” Theory, Culture & Society 23, nos. 2—3 (2006): 317. 

64. Richard Maxwell and Toby Miller, Greening the Media (New York: Oxford University 
Press, 2012), 3. 

65. Jennifer Gabrys, Digital Rubbish: A Natural History of Electronics (Ann Arbor: University 
of Michigan Press, 2011), 116. 



4 

ECONOMIES OF WASTE 


“As long as there are people on this planet, the waste industries will never die. 
So we’re not worried about the future of the industry.” 

—Owner of a small e-waste processing business in Ningbo, China, 2009 

“Dirt is the stuff that makes a system jump.” 

— Born, Furjan, and Jencks, Dirt, 2012 


In the northern summer of 2010 we began our research in Shanghai for the Transit 
Labour project.* Collective field trip visits to two seemingly incongruous 
settings—an IT facility on the outskirts of Shanghai and Baoshan market for elec¬ 
tronic waste, secondhand products, and fake gadgets—provided an index of how 
both regions and social mobilization are configured as singularities within a larger 
constellation of relations. Following earlier waves of manufacturing across East 
Asia where “Made in Japan” and, later, “Made in Taiwan” became synonymous 
with a range of electronic commodities and attendant mythologies of techno- 
cultural dystopias, over the last two decades China has become renowned as the 
planet’s epicenter for electronic manufacturing. When purchased, one of the pri¬ 
mary attractions of an electronic commodity is how clean it seems. The lovely 
smooth surfaces coated in buffed plastics or complex metal composites provide a 
suitable black box of mystery for their interior circuits and generation of values 
that betray the toxic conditions of production and their effects on workers’ health 
and the environment. Such is the fantastic power of the commodity-form to 
abstract itself from the experience of labor and life. 

But the index of labor, as Marx so astutely observed, is never entirely divorced 
from the commodity form. The relation between labor and the production of 
electronic commodities will of course be palpable at an IT factory in ways that can 
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never be the case at some flagship store for global electronic brands. But even at the 
factory, the body is separated from the commodity form as a result of the division 
of labor and the centrality of machines to the manufacturing process. What we see 
is the factory body in its totality, a body that is at once machinic (as technical appa¬ 
ratus rather than social assemblage of the general intellect) while refusing complete 
subjugation by the machine through the assertion of special human qualities. We 
hear the language of dialects and notice the skin of ethnicities. Here is the most 
basic of anthropological encounters. Without some kind of hermeneutic device 
we are left in the realm of the senses—responses that nowadays are discredited within 
academe and its disciplinary sensitivities to the politics of the other (which arguably 
are more about a narcissistic politics of identity and the self). No matter how 
momentary or partial, we search for a cognitive model with which to render the 
mutability of sensation as stasis in the grid of reason. This is the problem of method. 

There is another dark side to logistics, whose just-in-time economies are driven 
by ever increasing demands for efficiency and productivity. The waste generated 
by economies of consumption result in secondary economies of disposal and recy¬ 
cling. Frequently informal and often circumventing sovereign control, the logistics 
of waste provides the basis for a media theory of logistical disposal (and, in different 
ways, opens a route into a geoniedia theory of particle aesthetics, as developed in 
some of Jussi Parikkas recent work).^ 

This chapter is interested in the relationship between electronic waste and 
emergent regimes of labor control operative within the global logistics industry. 
Central to logistics is the question and scope of governance—both of laboring 
subjects and the treatment of objects or things. The relation between labor and 
electronic waste constitutes a milieu (environment) and population (of human and 
technological life) whose communication comprises a unique multi-scalar space 
that severely tests techno-systems of governance. In registering the contingency of 
governance—its capacity for failure or oversight—this chapter inquires into the 
uncertainty that underpins the technics of control special to logistics.^ At stake is 
the connection between the milieu and the labor of human life. How does the 
former give expression to working conditions and experiences of struggle within 
a milieu whose operational logic can be likened to what Georges Canguilhem 
attributes to neo-Lamarckian scientific thought in the mid-nineteenth century as 
“a dissolution of individualized organic syntheses into the anonymity of universal 
elements and movements”?'* As arcane and distant such a notion of milieu is from 
the material realities of electronic waste industries in China, it does nonetheless 
signal an opening for analyses of governance beyond the human subject. This 
includes, as Sean Cubitt points out, “a biopolitical recognition that our devices have 
indeed evolved a life of their own.”^ 

Paradoxically perhaps, conflicting governance regimes make possible the pro¬ 
duction of non-governable subjects and spaces. Electronic waste and many of 
those working in its informal secondary economies can be considered as occupants 
that reside off the grid. Such positioning in itself does not constitute a political 
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program or articulated agency. Non-governance should not, in other words, be 
assumed to be synonymous with some kind of counter-political force. This would 
be the error of translation understood as a system of equivalence in which an a 
priori relation exists between, for instance, non-state actors and political agency. 
Indeed, it may even be desirable for biopolitical powers to ensure a non-governable 
dimension in order to manage the political, economic, and environmental problem 
of electronic waste—the maintenance of unregulated informality serves as one of 
the structural resources that sustains the current economy of waste. Since there is 
no globally implemented consensus or treaty and quite frequently an absence of 
national legislation on how to address the economic and social life of electronic 
waste, it helps to reflect on the question of e-waste by taking this “indifferent” 
status of e-waste as a point of departure—both technically within logistics software 
and politically within the institutional limits of the state apparatus. As I argue 
below, such indifference comes at a potential political and social cost, one that sees 
a further expansion and penetration of biopolitical technologies of control over 
relatively autonomous aspects of labor and life. 

To complement the various hypotheses above, this chapter also addresses the 
relation between regions and the composition of labor in electronic waste industries 
in China. The multiplication of regions through practices of translation coextensive 
with the movement of people, language, technological protocols, and things presents 
a serious challenge to regions as they are defined by hegemonic orders and interests. 
A region such as the European Union, for example, is translated as a legitimate 
political, economic, and social entity through an ensemble of institutions (state 
governments, international institutions, universities, cultural organizations, labor 
unions, and so forth). While there may be numerous instances of dispute and con¬ 
flict between such actors, ultimately the fact of their relation serves to mutually 
reaffirm the legitimacy of the European Union as a region. But to reduce the 
configuration of a region to such translation devices alone is to overlook the diverse 
practices and technics through which spaces and populations are comprised. 
The battle of hegemony, in this sense, is a contest over idioms of translation. 

Similarly, the social practice of translation brings into question the analytical 
modalities that assume the existence of the region as a set of stable coordinates and 
coherent institutional practices that facilitate economies of depletion.'’ In the case of 
the global logistics industries, the rise of secondary resource flows accompanying the 
economy of electronic waste is coextensive with the production of non-governable 
subjects and spaces. The relation between these entities constitutes new regional for¬ 
mations that hold a range of implications for biopolitical technologies of control. 


Waste and Logistics as Method 

Where the IT factory’s PCB circuit board—“the basic platform used to intercon¬ 
nect electronic components”—is part of an East Asian regional formation at a 
transnational scale, sites such as Baoshan electronic market in urban Shanghai 
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combine intranational regional formations in terms of the domestic sale of second¬ 
hand commodities and electronic waste with a global traffic in the recycling of 
e-waste.^ By studying the movement of e-waste, we find that electronic 
components—many of which have been made in China—are grafted in different 
ways to national and international regulations designed to govern the treatment of 
electronic waste. The Chinese government notionally banned the importation of 
e-waste in 1996.® Yet the informal e-waste economy is substantial and thriving in 
small businesses m cities along the eastern seaboard.^ Some of these businesses 
located in places like Baoshan market integrate the reassembly of secondhand 
computer parts with a sideline in recycling e-waste purchased through domestic 
and transnational circuits of trade. In both instances, electronic objects belonging 
to the same family of parts hold a substantially different status at the spatial scale 
depending on their circuits of distribution. 

In moving from the site of manufacturing to one that deals in the detritus of 
consumption, we discern the multiplication of regions. The circuit boards pro¬ 
duced at the IT factory are part of a social life of things that become mobilized 
across the regional space of Asia during the process of assembly. The composition 
of low-wage labor also constitutes a regional formation, but one that in the case 
of the Shanghai IT factory is drawn from provinces set back from the special eco¬ 
nomic zones stretching along the eastern seaboard. In China’s manufacturing, 
construction, and service industries there is a tendency for labor to assemble 
according to provincial filiations. The network of street-waste workers in Shang¬ 
hai’s Xu Hui District (or former French Concession), for example, is made of 
migrants from Anhui province and their self-organization of labor is predicated on 
provincial connections. 

To take another example: Many of the workers in the e-waste and secondhand 
electronic markets in Ningbo, a city south of Shanghai, migrate from Jiangxi prov¬ 
ince. And in the case of Nanhai—“one of the best digital cities in Guangdong” (and 
one of the biggest centers for e-waste and secondhand electronics)—workers stem 
from Hubei province. It is worth noting that Nanhai also has a substantial ship¬ 
building industry, and it is perhaps no surprise that Guangdong province has more 
relaxed borders of control when it conies to the importation of illegal e-waste from 
overseas markets such as Japan, Europe, the United States, and Australia. Businesses 
in Ningbo, where border control at the port is more stringent, find alternative 
routes for the movement of illegal e-waste—cities such as Nanhai serve as a key 
source for the transit of waste from within the sovereign territory of the nation; in 
turn, unsold products in Ningbo’s secondhand markets are considered e-waste and 
sold back to junk men and women from Guangdong and Taizhou.*® 

In a site visit to Shanghai’s Baoshan electronic market in June 2010, one of our 
co-researchers, Anja Kanngieser, found that workers came from quite a wide range 
of cities and provinces: Suzhou, Nanjing, Henan, Jiangxi, and Anhui. Yet at another 
electronic market, not so far away on Fuxing Lu, workers came predominantly 
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from Guangdong province, the center of the electronic manufacturing and waste 
industries. While e-waste was something on sale in the case of Baoshan with all its 
regional cosmopolitanism, this wasn’t the case at Fuxing Lu market. Yet often 
e-waste is hard to see immediately, and it is a sort of sliding object or category in 
the sense that unsold secondhand products, which are often reassembled into 
hybrid objects to be sold again, then become “e-waste” when they can’t be sold as 
commodity objects riding on brand names and are then sold on to junk men and 
women as waste. Junk is not junk, in other words. Or rather, the same looking 
junk becomes quite different junk—an object lesson on the empty signifier. Both 
waste and labor, then, comprise forms of social mobility that can be understood as 
special intranational and transnational regional formations whose borders, like the 
logistical city (chapter 2), are highly elastic. 

In searching for an analytical method with which to make sense of these various 
mobilities, we have been struck by the role of logistics as a biopolitical technology 
of control in governing the movement, as noted throughout this book, of people, 
finance, and things in the interests of communication, transport, and economic 
efficiencies. On the question of method, Sandro Mezzadra and Brett Neilson pro¬ 
pose the following: “We understand method to emerge precisely from the material 
circumstances at hand. . . . Border as method thus entails not only an epistemic 
viewpoint from which a whole series of strategic concepts as well as their relations 
can be recast. It also requires a research process that continually accounts for and 
reacts to the multifarious battles and negotiations, not least those concerning race, 
that constitute the border both as an institution and a set of social relationships.”** 
What, then, might logistics as method hold for the analysis of transit labor (labor 
mobilities in transition) and the production of knowledge? As we note in our cata¬ 
log of project concepts: “Logistical methods of organization apply to contempo¬ 
rary production and patterns of mobility.”*^ Organization, in turn, becomes a 
question and practice for the arrangement of bodies and brains mobilized as labor. 


Multiplication and Division 

With their capacity to adapt flexibly to a range of circumstances and skill require¬ 
ments, the rural migrant worker in China is arguably the exemplary post-Fordist 
subject rather than, as often assumed, the specialist work of the designer, architect, 
filmmaker, or adman attributed to the figure of cognitive, creative, or immaterial 
labor. Such a distinction in the body of labor-power points also to the residual class 
dimension of post-Fordist labor, which in this case is frequently underscored by 
the spatial division between rural provinces and metropolitan centers. Ethnic divi¬ 
sions also prevail, with the rural migrant worker often enough not belonging to 
the Han Chinese majority population.*^ 

Fieldwork undertaken in early 2009 with my MA students in Ningbo—a sec¬ 
ond tier and major port city a few hours south of Shanghai—began to make visible 
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(at least for us) the “division and multiplication of labor” within the electronic 
waste industries.*'* Mezzadra and Neilson: 

By speaking of the multiplication of labor we want to point to the fact that 
division works in a fundamentally different way than it does in the world as 
constructed within the frame of the international division of labor. It tends 
itself to function through a continuous multiplication of control devices that 
correspond to the multiplication of labor regimes and the subjectivities implied 
by them within each single space constructed as separate within models of the 
international division of labor. CoroUary to this is the presence of particular 
kinds of labor regimes across different global and local spaces. This leads to a 
situation where the division of labor must be considered within a multiplicity 
of overlapping sites that are themselves internally heterogeneous.*^ 

And as Neilson elaborates elsewhere: 

It is crucial to note that the multiplication of labour does not exclude its 
division. . . . Indeed, multiplication implies division, or, even more strongly, 
we can say multiplication is a form of division.*** 

Hierarchies of labor separate the first stage of waste processing and storage from 
the initial collection of unwanted trash in the cities of China. The looped tape 
recording of diannao (computer/electronic brain) and kongtiao (air conditioner) 
rhythmically alerts locals to the arrival of the junk men and women as they move 
about neighborhoods on a bicycle equipped with a flat tray for the transport of 
waste. Situated among those at the bottom of the supply chain of electronic waste 
industries (others working in particularly toxic conditions include children who 
dissemble electronic products, stripping copper from plastic casings while inhaling 
poisonous fumes from incineration), the junk men and women are among the 
most transient in the economy of e-waste. The working life of junk men and 
women is one of low income and frequently changing low-skill jobs determined 
by the fluctuation of market economies and the informal social networks and fam¬ 
ily demands that shape the movement of populations from country to city, job to 
job. Here, we see the multiplying effect of labor: While hierarchically distinct from 
other modalities of work in the economic life of electronic waste, the job of the 
junk men and women is underscored by mobility and uncertain transformation. 
It is unlikely, in other words, that waste collection is a job for life. 

A different story prevails, however, in the case of many of the small businesses that 
deal with the sorting of electronic waste (Figure 4.1). Like many Chinese cities, the 
waste collection centers dispersed across the neighborhoods and districts of Ningbo 
are pivotal sites in the social and economic life of electronic waste. Often run as small 
family businesses, these recycling centers can be divided along formal and informal 
lines, both with differing degrees of toxicity in terms of the type of waste materials 
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collected. Of the thousand or so businesses with official licenses to operate in 
Ningho (a legal requirement in Zhejiang province), there are many more that exist 
illegally. At 6000 RMB (approx. 600 euros in 2009 exchange rates), the annual 
license fee is a costly obstacle for many, yet it offers a level of economic and politi¬ 
cal security not afforded by the illegal collection centers. The official sites tend to 
have a regular network of waste suppliers based on guanxi (social relations or net¬ 
works) and, unlike the illegal sites, do not negotiate prices. This in turn affords the 
junk men and women a level of guaranteed income, albeit with wildly fluctuating 
and typically declining prices over the past year. Trading prices for metals are set 
each morning according to futures markets, which are usually accessed as daily 
updates by mobile phone more often than through computers. 

External and internal forces have placed enormous pressure on the recycling 
industry and labor conditions across China. The owner of one small licensed 
recycling company we spoke to, who had been in business for fifteen years, made 
note of the Chinese Labor Contract Law, which came into effect in January 2008, 
making it harder for companies to sack employees.*’ He offered this example as an 
indication of the more stable and secure working conditions for the migrants he 
employs from Jiangxi and Hunan provinces to the west of coastal Zhejiang. 

By contrast, reports produced by various human rights NGOs and environmen¬ 
tal monitoring organizations document numerous instances in which workers’ 



FIGURE 4.1 Scales in small-waste business, Ningbo. Photograph by Ned Rossiter, 2009. 
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rights are violated in the electronics factories and recycling industries, with exces¬ 
sive and often unpaid working hours, hiring of child labor, gender divisions, danger¬ 
ous working conditions, suppression of efforts to organize labor and strike actions, 
and fines and punishments for violation of highly punitive rules (correct haircuts, 
smoking in designated areas, improper attire, wastage of water, making noise, posting 
or distributing unauthorized articles, etc.).*® More broadly, in her assessment of the 
legislative reform of labor conditions, Jenny Chan notes “severe rights violations 
in at least three major areas: job security; the use of contingent labor; and fair, fixed- 
term labor contracts.”*® Worker layoffs from factories were also on the rise since the 
end of the 2009 Chinese new year—the social effects of this became rapidly clear, 
if relatively short-lived, on the streets of Shanghai and Ningbo, with increased num¬ 
bers of homeless migrants and visible instances of untreated mental illnesses. 

Improved labor conditions are often perceived by businesses and investors to 
come at a cost rather than a benefit in terms of higher productivity through work¬ 
place stability. Other economic forces impact in more immediate ways. Since 
January 1,2009, recycling companies have had to absorb the cost of a 17 percent 
value added tax—a burden not suffered by other industries. This comes on top of 
an enormous drop in prices of around 50—60 percent for recyclable metals due to 
the global economic recession. With successive months of depressed prices, the 
global recycling economy is now dire. In China, this manifests in the form of mas¬ 
sive stockpiling of waste that cannot be sold. There are additional storage costs and 
increased health risks associated with prolonged exposure to inventory accumula¬ 
tion of toxic metals, to say nothing of increased pressures on labor. 

Another owner of a Ningbo recycling business, Mr. Yu, assessed the situation 
in the following way in early 2009: 

Metals and papers are online transactions. Copper and aluminum are sold 
and bought in the futures markets. For China, marketing Chinese products 
is fine, however, in the global market it is hard to do good business. I have 
to purchase and sell the waste at cheap prices. I suppose the economy will 
improve. Copper makes more profits, however it makes me lose more 
money. Now the price of copper is 17 yuan/500 grams compared with the 
previous price (27/28 yuan 500g)—we lose 10 yuan per 500g. We are a 
small business. Foreign waste such as plastic, copper, and aluminum are pack¬ 
aged and put into containers that are transported to Beilun dock. 

The connection made here between electronic waste and the maritime industries 
is worth noting. Despite the fact that importation of electronic waste in China has 
been illegal since 1996, much of the movement of waste from North America, 
Europe, East Asia, and Australia is channeled through the ports of China.^” There 
is a story to be told here about informal labor within the global logistics industry 
and how electronic waste industries obviously fit into that schematic. The poten¬ 
tial for escape, invention, and refusal become severely compromised within such a 
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biopolitical regime of control, one that is already dominant for millions working 
across the world in different industries articulated with global logistics systems. 
Moreover, and most oddly, it would seem that the capacity for capital to renew 
itself is substantially challenged within such a system: Logistics aims to diminish 
the force of contingency, which plays a key role in the emergence of innovation 
upon which the reproduction of capital depends. Do we find here, then, an 
instance whereby capital programs its own obsolescence? 


Translation and the Battle of Standards 

An important control device in the maritime industries is radio-frequency identi¬ 
fication (RFID) technology, which registers the geographic position of ships and 
goods and assists in the management of inventories and the efficiency of supply 
chains. While RFID technologies are indifferent to the matter of things, and thus 
do not discern between, say, automotive parts or textiles on the one hand, and 
electronic waste on the other, their database logic nonetheless identifies the con¬ 
tent of motion. In other words, the database provides a record of that which 
migrates from one place to another. And in the case of electronic waste, there are 
strict national and international regulations governing its transport and treatment. 
But since, as noted earlier, electronic waste is deemed an illegal import in China, 
it is questionable whether it falls into the purview of the database and its informa- 
tized sovereign power. Like many countries, electronic waste holds a contradictory 
status within the rule of law in China, with waste businesses requiring a license to 
operate, as mentioned previously. 

In another respect, the connection between electronic waste, logistics, and soft¬ 
ware systems constitutes the battle of standards across idioms of translation. The 
governance of labor associated with electronic waste varies enormously depending 
upon whether or not the movement, economy, and treatment of e-waste is made 
visible by logistics software used in maritime industries, to take one example. In 
such a case, there are industry, state, and union standards that shape the conditions 
of labor and management of waste. Logistics software facilitates such relations by 
tracking cargo movement, registering times of passage in global supply chains, and 
accounting for inventory accumulation. The standards established in such an 
economy run into conflict, or are just modulated differently, when the circuits of 
labor and resource flows associated with electronic waste are translated through less 
formal standards found in economies not officiated by the state. The case of elec¬ 
tronic waste in China is one of these economies. The sex trade in and across many 
countries and regions would be another. 

Translation can be understood in one sense as the process of establishing stan¬ 
dards expressed through a community of practice. In Naoki Sakai’s terms, this is 
the “homolingual” operation of translation.^* Yet such an occasion should not be 
seen as the end point of translation, but rather in terms of the instantiation of a 
particular border that promulgates new modes of practice and relation. Indeed, it 
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is precisely the scene of conflict that attends the drive toward standardization that 
raises the problem of translation.^^ The example of standardization in the shipping 
and transport industries helps clarify this process. 

Modern logistics turns around the battle of standards that accompanied con¬ 
tainerization in the maritime industries. The standardization of shipping contain¬ 
ers from the 1950s was accompanied by disputes between engineers, corporations, 
and governments over competing economic and geopolitical interests in the trans¬ 
port industries.As geographer Deborah Cowen notes, “Containerization radi¬ 
cally reduced the time required to load and unload ships, reducing port labor costs 
and enabling tremendous savings for manufactures who could reduce inventories 
to a bare minimum.”^'* By the 1970s a global standard in containerization had been 
established, around the same time economic globalization came into full swing 
following the end of the Bretton Woods Accord in 1971 and the oil crisis of 1973. 
Such cursory contextualization indicates that standard containers did not alone 
determine or create economic accumulation (the same might be said for logistics 
software). Marc Levinson notes that by the late 1960s: 

The economic benefit of standardization . . . was still not clear. Containers 
of 10,20,30 and 40 feet had become American and international standards, 
but the neat arithmetic relationship among the “standard” sizes did not 
translate into demand by shippers or ship lines. Not a single ship was using 
30-foot containers. Only a handful of 10-foot containers had been pur¬ 
chased, and the main carrier using them soon concluded that it would not 
buy any more. As for 20-foot containers, land carriers hated theni.^^ 

Conflicts over standards in logistics and software systems define the terrain of 
translation in more recent years. Once the logistical problem of container stan¬ 
dardization had been resolved, logistical operations shifted attention to the prob¬ 
lem of data standards. Although present in a rudimentary form in the 1960s with 
earlier incarnations in World War II, the computerization of transport industries 
did not really take off until the 1980s following the standardization of shipping 
containers and the advent of just-in-time production.^'’ 

Effectively integrating and simulating the logic of containerization in order to 
produce enhanced efficiencies, the information architecture of code can also be 
understood as a container or silo formation. Again, the drive toward interoper¬ 
ability across different software systems is an example of translation as homolingual 
address or equivalence.^® Software technologies are key devices in the translation 
of labor and the mobility of things as actionable, visible, and subject to control and 
instrumental consolidation. Once registered within the database logic of informa- 
tized sovereignty, electronic waste and its modalities of labor and social life become 
governable within the economy of real-time. Such an idiom of translation is one 
of co-figuration and equivalence, to draw on the formulation of Sakai. Yet logistics 
software consists of multiple standards whose disparities in code produce conflict 
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and competition in the effort to determine systems commensurate with the 
demand for intermodal freight transportation, pervasive labor management, and 
economic hegemony. Such tensions over standardization give rise to the hetero- 
lingual dimension of translation—its social practices of “differential inclusion,” 
struggle, and multiplication—that confers a non-governable potential to electronic 
waste. 

While 1 am in no way idealizing such practices—as noted earlier, there is enor¬ 
mous social, environmental, and individual damage that attends the toxic life of 
electronic waste—1 wish to stress that once captured within the instrumental 
world of logistics that economizes labor, life, and space according to efficiencies in 
time, the work of translation becomes automated and effectively annulled. And it 
is precisely at this moment of informatization coupled with logistics that the 
region becomes constituted within the sovereign space of the database. Once code 
is king the variable capacity of labor, life, and things finds itself subject to an inten¬ 
sive form of territorial and proprietary control that formal settings such as ASEAN, 
APEC, and NAFTA can only gesture toward.^” But no matter how much com¬ 
munication regimes may be indifferent to noise, contingency, feedback, and indeed 
life itself, the difference necessary for the work of translation is never entirely 
eradicated by techno-scientific systems.^* More likely certain modes of labor and 
life simply migrate off the radar and subsist instead in a world of non-governance, 
by which 1 mean idioms of expression, practice, and economy external to the state- 
corporate nexus that defines contemporary sovereign power. 


The Limits of Translation 

With its indifference to matter, substance, or qualities and concern instead with the 
management of mobilities and efficiencies of action, logistics dispenses with borders 
that distinguish labor, life, and niilieu.^^ In doing so, the constitutive differences that 
make possible the translation of relations between labor, discourses, social-technical 
practices, economies, and geocultural formations are surrendered to the world of 
ubiquitous homologies.^'* What I am calling “ubiquitous homologies” stems from 
the political economy of globalizing design industries (where architecture begins to 
resemble a sports shoe, toothbrush, motorbike, office chair, computer monitor, etc.), 
and shares something with what Sakai terms “co-figuration,” “linguistic equiva¬ 
lence,” and “homolingual address”—all of which are homogenizing operations of 
translation that make up the sovereign power of the nation-state.^® 

This is the limit of translation, and hence the scene of the political. With bor¬ 
ders (limits) comes struggle. It may seem a contradiction is at work in this formula¬ 
tion: The subtraction within logistics of constitutive differences does not 
immediately lend itself to the idea of the political as the struggle with borders. Nor 
does such a formulation of logistics as a system of techno-social and economic 
practices of indifference to borders correspond with the concept of translation, 
which both assumes and requires difference as a condition of operation. How, then. 
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to address the political and conceptual challenges that attend the rise of new indif¬ 
ferent forms of communication and governance? The erasure of constitutive dif¬ 
ferences through the biopolitical power of logistics defines the limits of translation. 
But the occlusion of difference should not be taken as some kind of finitude since 
the coding of indifference in itself multiplies the fields of distinction through the 
force of relations. The indifference of logistics to borders is only internal to its 
technics of operation—a kind of generic predisposition—and does not hold a 
determining force in any totalizing sense or “last instance.” With reference to 
Randy Martin s An Empire of Indifference, Brett Neilson suggests that at work here 
is perhaps not “an indifference to borders so much as a process of commensuration 
across borders.”^*" Certainly such an understanding corresponds with the much- 
vaunted ambition on the part of computer engineers and their policy advocates 
(to say nothing of academic devotees such as Henry Jenkins and advertising gurus) 
to arrive at a state of “convergence culture” (or, more simply, economic globaliza¬ 
tion in its social-technical form). While this may indeed be the case, I am also 
wishing to invoke this dynamic of communicative—and thus spatial—indifference 
in terms of the social and economic dimensions of electronic waste as an assertion 
of refusal, irrespective of whether or not such a practice is fused with political 
content. The key question here is: What expressive capacity might non-governable 
subjects and spaces consist of? There are and always will be relations. In this process 
new border struggles are comprised and the work of translation is remodulated in 
ways coextensive with the production of subjectivity. 

The analysis of electronic waste flows serves to cleave the interrelations of soft¬ 
ware, labor, and logistics in order to identify how the indifference of communica¬ 
tion special to logistics technology points to the limits of translation, which holds 
implications for biopolitical regimes of governance. The heterolingual address of 
translation is the analytical method that makes visible the possibility of escape from 
biopolitical technologies of control at work in the global logistics industry. Or, 
rather, the non-governable dimension of social and economic life within the elec¬ 
tronic waste industries asserts a singular indifference to the regulatory control of 
logistics. This is the practice of refusal. The extent to which labor and life can 
withstand the encroaching predisposition of logistics as a control system par excel¬ 
lence is—in part—a matter of time, capital, and the sovereign demand that popula¬ 
tions comply with technologies of governance. 

A study of the economies and socialities of electronic waste in China helps 
illuminate the political status and potential of non-governable subjects and spaces. 
The earlier discussion of labor and the circuits of exchange in Ningbo’s electronic 
waste industries are a case in point. As forms of social relation, the labor and 
economy in Ningbo’s e-waste industries operate outside the scope of state- 
corporate regimes of governance supported by logistics technologies of control. 
Of relevance here is the constitution of regions and the politics of translation in 
order to address an emerging tension of scale that extends more broadly to the 
global management of labor and life at play in the logistics industry. Such an 
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analytical strategy indicates how the problems of non-governable spaces and 
subjects—for better and worse—reside beyond the informational sovereignty that 
imbues the biopolitical power of logistics. The social practice of translation (re) con¬ 
stitutes regions as they figure around the economy of electronic waste. Translation 
here is not so much a conscious act on the part of workers in electronic waste 
industries—at least not in any way that 1 am capable of discerning—as a social- 
technical relation of exteriority that arises through structural conditions and the 
techno-social operations of logistics software managing the movement of labor, com¬ 
modities, resources, and finance. What I am calling a social-technical relation of exte¬ 
riority extends to the challenge of method and analysis: There is always the subject 
that resides beyond comprehension, that refuses to be known as such—something 
Gayatri Spivak carefully analyzed as the politics of the subaltern condition. 

Insofar as that which is perceived or manifests as non-governable—the labor 
and economy of electronic waste, in the case of this chapter—some final points 
can be proffered. The spatialities of non-governable subjects and objects constitute 
regions in ways that do not readily correspond with more hegemonic regional 
formations. Translation thus becomes a form of inventing new circuits of move¬ 
ment. Within such a context, regions become contested geocultural and political 
spaces, bringing into question the dominant understanding of regions as defined 
within the political-economic discourses of trade agreements, innovation and 
knowledge transfer, and statist formations of geopolitical equivalence such as 
ASEAN and its expansion into ASEAN+3 (China, Japan, South Korea) and 
ASEAN+6 (Australia, New Zealand, India). Regions, when understood as conflic- 
tual constitutions underscored by the movements and frequently informal prac¬ 
tices of language, culture, and labor, comprise geocultural formations that seriously 
question the power of border technologies such as trade formations, migration and 
labor regimes, state alliances, and global logistics. Moreover, the analytical method 
of translation as social practice and heterolingual address initiates a critique of 
sovereign power by elaborating the tensions embedded within the informal and 
formal dynamics of geocultural configurations. Sovereign border regimes, in other 
words, are brought into question with the rise of non-governable subjects and 
spaces associated with the social-economic life of electronic waste. 

Informal circuits of exchange comprise the multiplication of economies that 
attend the movement of electronic waste. Such configurations may be territorial 
in terms of the distribution of waste, as seen, for example, in the intranational or 
transregional economies of electronic waste. Within this complex of relations there 
is a sense in which the non-governable aspects of labor, waste, and economy reside 
outside the biopolitical power of logistics technologies. While this chapter has 
concentrated on the very localized case of electronic waste in Ningbo, there are 
always multi-scalar dimensions and circuits that both manifest in the local and 
connect the local to the trans-territorial whose specificities reconfigure how the 
regional comes to be understood. As long as the movement and treatment of elec¬ 
tronic waste evades the sovereign power of informatized logistics, then the 
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connection of waste with regions remains open to the possibility of multiple con¬ 
figurations. There is also the lingering problem of method—something this book 
is continually in search of. Practices of “dirt research” offer an ensemble of tech¬ 
niques that assist in infrastructural analysis and the politics and economy of 
waste. 

Dirt Research 

Data consists of materials, details, inscriptions, and symbols in motion. We gather 
or capture data and in so doing render it temporarily static to produce information 
and knowledge about the world. The digital coding of data within the grammar 
of algorithms shares with the analog technology of archives the logic of gover¬ 
nance, of ordering, of method. How to move between the digital and the analog 
is a question of translation across time and space. Some relevant analytical methods 
within media research include the political economy of “supply chain capitalism” 
(Tsing) as a way of identifying the production, distribution, and labor of electronic 
waste. Another consists of media archaeologies that bring medium theory stem¬ 
ming from Innis together with cybernetics, German media theory, and software 
studies to register the transformation of bodies and institutions technologically 
situated within communication systems. These sorts of interests in the materiality 
of communication can be considered as contemporary extensions of dirt research. 

The phrase “dirt research” described the “direct” method by which Canadian 
political economist and communications theorist Harold A. Innis (1894—1952) 
collected material for his research on economic history in Canada. The result of 
extensive travels across Canada, where he gathered oral testimonies on the staples 
industries (fur trade, cod fisheries) and transport systems (rivers, railways) com¬ 
bined with exhaustive archival research, Innis’s method of dirt research sought to 
establish a “general organizing principle” by which patterns of economic and 
social development could be understood “beyond the basic data.”^® 

Innis’s method of dirt research during his staples work was later combined in 
his communications work with a form of data mining from his “idea file”—an 
index of file cards consisting of telegraphic notes, ideas, and quotations derived 
from his expansive reading across Canadian economic history, ancient history, and 
philosophy.^^ The resulting texts comprised a pre-digital form of recombination— 
or what John Watson calls “textual scrambling”—to the extent that some might 
consider them partial works of plagiarism. Innis, on the other hand, was refining a 
method that enabled him to sketch vast historical relations in an effort to crystallize 
his thesis on the correspondence between civilization and culture and the spatial 
and temporal power of communication media and transport technologies. 

Dirt research might be understood as both a priori and a posteriori metadata 
organizing a research process. Architect-designers Born,Furjan, and Jencks suggest 
that “Dirt is designed. It is uniquely composed, site specific, and innately intelli¬ 
gent. . . . Dirt is a design tool. Collecting and composing dirty matter is a fruitful 
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foundation for the creation of spaces, artifacts, and atmospheres.”'*” As architects 
and designers are often wont to do, there is a tendency here of valorizing an aes- 
theticization of that which, in the case of depletion design, is also a political prac¬ 
tice addressing the proliferation of data. Nevertheless, we get a sense that dirt 
research is at once shaped by the model or program of investigation (design) while 
feeding back into the organizing principle itself as a result of the material and 
affective properties or qualities of the object of research (data). 

Dirt research within the current conjuncture investigates how circuits of capital 
connect with the constituent force of labor, life, and things, shaping the production 
of time, space, and economy in variational ways. The capacity for change does not 
assume some form of conscious will. Such a faculty is beyond the reckoning of 
objects and code and assumes an articulated agency only occasionally displayed in 
the case of subjects more inclined toward the unconscious routines of habit. As 
noise, it is enough for entities to resonate as material and immaterial perturbations. 
Yet the paradox of noise is the unforeseen gift offered to technologies of control: 
As contingency, noise is the prompt for biopower to remodel its parameters and in 
so doing bolster the fortunes of control and its technologies of extraction. A story 
of origins within Italian operaismo consists of the refusal of work as the catalyst for 
capitalist restructuring and the transformation of labor processes. The shift from 
Fordist to post-Fordist modes of production and the governance of labor-power 
was not a result of management of their own volition refining structures of capital. 
Rather, the refusal of work in the form of factory strikes, infrastructural sabotage, 
and willful acts of laziness cajoled capital into adjusting its mode of production in 
ways that could accommodate more flexible, mobile, and contingent modes of 
work and capital accumulation. 

Within the economy of networks the extension of this logic is taken to its 
extreme, with the rise of “free labor” as a norm through which productivity is 
registered in the online action of users. Content is not so relevant here as the pro¬ 
liferation and aggregation of data, which media proprietors endlessly recombine 
to mine users’ tastes and habits in the packaging of profiles to be sold to third 
parties. Data is the myth of a new empirics, of abstraction made concrete. Where 
does this leave a politics of refusal if not as withdrawal made anew in the social 
production of value, where life itself is put to work? What new forms of capital 
restructuring are precipitated by informatized labor? Mental and social fatigue 
within the ecology of networks eventually leads to the depletion of refusal. Politics 
as a practice of conflictual constitution is left empty-handed. 

Depletion design is also a practice of organization. This includes tracking the 
distribution of electronic trash following the stages of manufacture and consump¬ 
tion to investigate how electronic devices “become the means for possible infra¬ 
structures of reuse.”'** And it consists of generating rumors as a tactical intervention 
into fluctuating contours of markets, corporate practices, and government agendas. 
As Keller Easterling proposes, “Design also vividly anticipates and materializes 
change, using tools found in many forms of cultural persuasion.”'*^ The use of 
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pictograms and design databases as techniques of cartographic analysis in projects 
by Bureau d’etudes and Josh On’s They Rule are indicative of how design engages 
in the production of counter-iniaginaries of corporate capitalism."'^ Dirt research 
of global infrastructures and logistical operations special to supply chain capitalism 
would do well to design counter-depletion into its repertoire of methods. 

The recent revival of media archaeology is one idiom of analysis that registers 
within media theory the practice of dirt research. Jussi Parikka notes how 
“practices of reuse (zombie media), alternative design, an attention to compo¬ 
nents and materials used, are all tapping into the entanglement of intensity of 
non-human matter (dust), and the matter of abstract political economy of work 
and production.”"''' Intensity and political economy. Affect and power. To dia¬ 
gram the relations of such agencies is to design the operation of depletion and 
generation, of subtraction and multiplication. At this point the material condi¬ 
tion of dust with its often imperceptible force shifts to the level of program, or 
dirt research. 

As a method, dirt research brings institutional borders, disciplinary limits, and 
expertise into question. First and foremost, dirt research challenges what Innis 
termed “monopolies of knowledge” shaped by the spatiotemporal bias of com¬ 
munication media in conjunction with institutional forms. In the case of elec¬ 
tronic waste, it is clear the academy is well behind other actors in understanding 
the economic operation, environmental impact, and conditions of work associated 
with this industry. Dirt research entails, then, a certain intermingling of bodies and 
brains, institutional settings, and disciplinary practices. As a transversal mode of 
knowledge production it necessarily encounters conflict of various kinds: geocul- 
tural, social, political, and epistemological. How dirt research organizes itself across 
a diagram of coordinates and forces cannot be programmed but must instead 
engage the social-technical practice of translation. The seriality of disruption, dis¬ 
sipation, and undulations of intensity and attention will then define the transna¬ 
tional organization of dirt research. 
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5 

NEW REGIMES OF KNOWLEDGE 
PRODUCTION 


With the rise of ubiquitous computing and the informatization of labor and life, it 
is clear that the current conjuncture is defined by the networked condition. No 
matter what social milieu, geocultural situation, or mode of production, the indi¬ 
vidual today is always connected to circuits of capital. This is no more evident than 
in the banality of users logged on to the Internet with their mobile phones and 
laptops. Always clicking, moving from one site to the next, the distracted mind of 
the user multiplies the money for the monopoly providers of idle curiosity. Google, 
Facebook, Bebo, MySpace, Tudou, YouTube, Twitter. Such engines of entry into the 
“experience economy” of social networks can certainly be diagnosed with a politi¬ 
cal economy of data mining and the aggregation of taste. But one wonders what 
the implications are here for the production of knowledge when users engage in 
the social production of value and network corporations devise new business mod¬ 
els for the extraction of rent from the work of the common.* What sort of effects 
does this networked condition have on institutional settings associated with knowl¬ 
edge production? And what kind of social-technical relations emerge to comprise 
new diagrams of the political? This chapter addresses these questions with reference 
to the intersection between global logistics industries and knowledge production. 

Complex problems (human rights violations, climate change, border disputes, 
migration control, labor management, informatization of knowledge) hold the 
capacity to produce trans-institutional relations that move across geocultural scales, 
and this often results in conflicts around the status of knowledge and legitimacy 
of expression. A key reason for such conflicts has to do with the spatiotemporal 
dynamics special to sites—both institutional and noninstitutional—of knowledge 
production. Depending on the geocultural scale of distribution and temporality of 
production, knowledge will be coded with specific social-technical protocols that 
give rise to the problem of translation across the milieu of knowledge. This is not 
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a question of some kind of impasse in the form of disciplinary borders, but a con¬ 
flict that is protocological. For media theorist Alexander Galloway, “Protocol refers 
to the technology of organization and control operating in distributed networks.”^ 
The name we give dominant systems of organization and control is logistics. 

Logistics knows its subjects. The software applications special to logistics visual¬ 
ize and manage the mobility of people, capital, and things, producing knowledge 
about the world in transit. As discussed earlier in this book, logistics is an extension 
of the “organizational paradigm” of cybernetics. Both belong to the “machine 
stream ensemble” of neoliberal economics as it emerged following World War II.^ 
Common to neoliberal economics, cybernetics, and logistics is the calculation of 
risk. And to manage the domain of risk, a system capable of reflexive analysis and 
governance is required. This is the task of logistics. 

This chapter explores the complex of problems set out above with reference to 
the global logistics industry—an emergent regime of protocological control that 
already shapes the conditions of labor and life for many, and increasingly affects 
how knowledge production is governed and undertaken now and in the future. 
This chapter, and indeed much of this book, is a response to the making logistical 
of universities and their operations, where the work of knowledge production is 
increasingly subject to processes of fmancialization orchestrated through algorith¬ 
mic architectures and data economies. In the interest of clarity, a distinction 
between knowledge production and epistemological transformation is required.'* 
The latter is deadlocked for reasons associated with the crisis of the university in a 
“knowledge economy,” but the former is proliferating as new assemblages are 
produced through the galvanizing force of global capitalism. 

Nowhere is this more explicit than in the struggle and mutually constitutive 
relations between the informal and formal sectors of a range of economic and 
social activities associated with global logistics industries and supply chain manage¬ 
ment. A case in point can be found in electronic waste industries in China or scrap 
metal economies surrounding the port of Piraeus, as discussed in previous chapters. 
Even though one may struggle with the idea that informal economies and their 
attendant labor practices might be considered as sites of knowledge production, 
such examples nonetheless highlight the ways in which a kind of situation 
awareness—be that in the form of technical adaptation of hardware and software 
systems or labor strikes and infrastructural sabotage—of logistical operations holds 
a shaping force that alters how logistics knows its subjects. 


Logistics, Standards, Protocols 

One of the key ways in which logistics undertakes the work of governance is 
through the application of technologies of measure, the database and spreadsheet 
being two of the most common instruments of managerial practice. In the case of 
cognitive labor, the political-economic architecture of intellectual property regimes 
(IPRs) has prevailed as the definitive instrument of regulation and served as the 
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standard upon which the productivity of intellectual labor is understood. This is 
especially the case within the sciences and increasingly within the creative indus¬ 
tries, which in Australia, Europe, and the United Kingdom have replaced arts and 
humanities faculties at many universities. 

There are, however, emergent technologies of both labor management and eco¬ 
nomic generation that mark a substantial departure from the rapidly fading power 
of IPRs, which are predicated on state systems enforcing the WTO’s TRIPS 
Agreement—something that doesn’t function terribly well in places like China 
with its superb economies of piracy or in many countries in Africa where generic 
drugs are subtracting profits from the pharmaceutical industry and its patent econ¬ 
omy.® Intellectual property regimes are no longer the site of real struggle for infor¬ 
mational labor, although they continue to play a determining role in academic 
research and publishing when connected to systems of measure, such as global 
university and journal rankings, “quality assurance” audits of “teaching performance,” 
numbers of international students, and so forth. In the age of cognitive capitalism, 
new sites of struggle are emerging around standards and protocols associated with 
information mobility and population management in the logistics industries. Sig¬ 
nificant herer is the return of materiality to computational and informatized hfe. 

Standards are everywhere. Their capacity to interlock with one another and 
adapt to change over time and circumstance are key to their power as non-state 
agents of governance in culture, society, and the economy.® Standards require a 
combination of consensus and institutional interconnection (or hegemony) in 
order to be implemented through the rule of protocols.^ In this way, one can speak 
of environmental standards, health and safety standards, computational standards, 
and manufacturing standards whose interinstitutional or technical status is made 
possible through the work of protocols. The capacity for standards to hold traction 
depends upon protocological control, which is a governing system whose technics 
of organization shape how value is extracted and divorced from those engaged in 
variational modes of production. 

Central to this chapter and the next is the extent to which knowledge produc¬ 
tion becomes subsumed within logistical operations of measure. If logistical soft¬ 
ware systems were to fully migrate and become integrated within the academy, at 
what point or over what issues would research inquiry register as an activity of risk 
or signal something like dangerous thought? Certainly, an investigation of logistics 
may illuminate such emergent conditions, but my interest here is to turn logistics 
back upon the question of method and the spatial formation of social relations as 
found within informal labor sectors. 


The Logistical University 

Over the past ten or so years the proliferation of non-university institutions such 
as NGOs, think tanks, and activist media and cultural organizations engaged in the 
production of knowledge signals less an “epistemological revolution” and more a 
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political challenge to the university and its monopoly of knowledge. Such a shift 
is further amplified by the increasing tendency for Anglophone universities to rely 
on a casual labor force to undertake a raft of teaching, administrative, and occa¬ 
sional research duties. Coupled with the industrialization and commercialization 
of knowledge,® the rise of the university as a teaching machine polices the practice 
of research as the preserve of tenured senior faculty who manage projects. Critical 
research is prompted to migrate beyond the territory of the university.^ Arguably, 
conditions are in place for a substantive epistemological transformation predicated 
on institutional and technological cultures—something along the lines of Kuhns 
paradigm shift or Foucault’s epistemic rupture. Given the modern constitutive 
relationship between epistemology and disciplinarity, it is unlikely such a change 
will be generated from within the borders of the university. Today, the conditions 
for epistemological change are no longer tied in any exclusive manner to the con¬ 
tours of disciplines within university settings. While one might consider the chal¬ 
lenge of method and practice of concept production as things that disciplines 
within the humanities, at least, are largely inclined to avoid given their conservative 
predilection, it would be a gross oversight to suggest that inventive methods and 
wild concept production have stalled in society at large.'” 

The critical question for academics and university-based scholars is to discern 
how they might adjust their own knowledge practices with reference to knowl¬ 
edge production undertaken in non-university settings. It would be a mistake, 
however, to overlook the politically sharp lines of division and institutional dispute 
that distinguish the forms of knowledge production across non-university settings. 
The agenda of consultancy firms and think tanks supplying clients (both govern¬ 
mental and non-governmental) with commissioned policy reports is vastly differ¬ 
ent from the sort of policy work undertaken by activist organizations engaging in, 
say, cultural or environmental policy critique. The basic genre of expression may 
hold some similarities, but the social-political constituencies, technics of organiza¬ 
tion, aesthetics of presentation, and funding alliances are more likely to sever any 
possible correspondence between the two. 

The transformation of knowledge practices is also a question of method as 
much as politics, and for the vast majority of academics such a question will never 
be entertained. There is neither the desire to engage in the work of a reflexive 
critique of practice, no matter the frequent lip service given to such an idea, nor is 
there the structural compulsion to do so when the bovine gaze of the academic 
persona is fixated on the command chain, beholden to managerial and government 
directives setting out the latest calibration of audit regimes. As such, the problem¬ 
atic of complexity and the work of transdisciplinarity are largely shunted to the 
side, if at all acknowledged, by those in the academy. 

While the institutional time of the university is not, as yet, beholden to the 
real-time assessment of labor performativity," commodity production, and the 
efficient movement of people and things special to the logistical worlds of trans¬ 
port and communication industries, the managerial grammar of logistics is 
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nonetheless encroaching upon the academy. Witness, for instance, the place of KPIs 
as a managerial tool enlisted to determine annual workloads and associated proto¬ 
cols for career advancement within the university. Note that the content of such 
work does not matter; it is all about outputs that register the activity of know¬ 
ledge work. Even though the period of assessment is typically comprised of inter¬ 
vals spread over the course of a year, and therefore does not hold the intensity of 
real-time assessment and decision making as found in many logistics industries, it 
is evident that knowledge production within the university has become quantifi¬ 
able and assessable through recourse to logistical tools. As the time of the univer¬ 
sity speeds up and further incorporates logistical technologies of governance, the 
modalities and techniques of knowledge production will similarly undergo trans¬ 
formation. Meanwhile, the institutional and technological terrain of knowledge 
production will increasingly be difficult to distinguish from corporate sectors well 
advanced in their management of staff productivity with the aid of logistical 
software. 

Indeed, the university in which I currently work has recently implemented a 
new staff travel and expense management system (TEMS), which is a module 
within Concur, which was acquired by SAP in December 2014. This runs along¬ 
side Cornerstone OnDemand, which is a not too demanding management system 
that licenses the Compass system to handle staff performance and training, and this, 
at least at Western Sydney University, is bolted on to Talent2, which deals with staff 
payroll and human resource management. The Cornerstone system now integrates 
Concur’s TEMS. So while Cornerstone is for the time being independent of the 
big logistical software developers IBM, SAP, and Oracle—which in recent years 
acquired Cornerstone’s market rivals, Kenexa, SuccessFactors, and Taleo—this 
doesn’t mean that organizations cannot defacto extend the platform imperialism of 
these dominant tech companies. But such platform combination is far from 
smooth in terms of interoperability. The jumble of modules within different sys¬ 
tems to some extent shields academic labor from the perfect “real-time” machine 
of logistical media. Of course the logical “solution” would involve ditching Cor¬ 
nerstone and opting for Fieldglass, “a cloud-based Vendor Management System 
(VMS) to manage contingent workforce and services procurement programs.”*^ 
Acquired by SAP in May 2014, Fieldglass is designed to govern contingent labor, 
which makes up around 50 percent of academic workers in the sector in Australia 
(with levels much higher in some faculties and universities).*^ With Fieldglass 
combined with the Concur travel ledger system, the fantasy of real-time platform 
interoperability could start to become a reality within the logistical university. Or 
a nightmare. 

The political-economic technologies of measure are key to the division of labor 
in and across university settings. The rise of temp work in the university is a well- 
known feature across much of the United States and United Kingdom. In his book 
Nice Work if You Can Get It, Andrew Ross opens the final chapter, “The Rise of the 
Global University,” with the following assessment: “Higher education has not been 
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immune to the impact of economic globalization. Indeed, its institutions are now 
on the brink of channeling some of the most dynamic, and therefore destabilizing, 
tendencies of neoliberal marketization.”*'* Arguably, one of the central reasons 
higher education embodies the intensity of transformations wrought by neoliber- 
alisni has to do with ways in which post-Fordist labor is “multiplied and divided.”'^ 

A quick listing of examples is sufficient to get an idea of what I am talking 
about here: Systems of ranking institutions of higher education within a global 
frame serve to distinguish universities and the labor within them along national 
and geocultural lines of division; this in turn shapes the global mobility of students 
and thus the logic of capital accumulation, again dividing universities, labor, and 
disciplines in terms of market competition and geocultural segmentation. The 
construction of special economic zones for higher education, which is most nota¬ 
ble across the Asian, Middle Eastern, and African regions, functions to divide 
national markets internally and externally along the lines of domestic and global 
spatialities that have implications for income generation derived from teaching and 
research activities in terms of the scope of student catchment and institutional 
sources for research funding. 

The political-economic architecture of intellectual property regimes is another 
state supported device through which lines of division are constructed between 
what McKenzie Wark has termed the “vectoral class” (those who proprietize and 
thus enclose the productive efforts of biopolitical labor) and the “hacker class” 
(those engaged in the collaborative work of co-production and creation of the 
common).*^ Universities and corporations have sought to further establish sys¬ 
tems of measure from such labor through the global rankings of journals and 
citation indices. Such rankings overwhelmingly favor journals that are part of 
Anglo-American publishing consortia that over the past twenty years have set out 
to aggressively take over the few remaining independent journals that support 
research and intellectual debate in national and regional settings.'^ The effect of 
this has been to consolidate the hegemony of global English and erode the con¬ 
nection between the production of knowledge and its frequently local social- 
political conditions of possibility. This, notwithstanding the fact that the very 
notion of the local has become enormously complicated with the consolidation 
of economic and cultural globalization coupled with the rise of the network 
society. 

Additional lines of division operate in terms of what Andrew Ross calls the 
“new geography of work,” and what 1 am wishing to frame in this chapter as the 
uneven distribution of expertise. Incorporated into the uneven distribution of 
expertise is the racialization of labor, both of which connect back to the construc¬ 
tion of special economic zones for global universities. It is on this basis that this 
chapter concludes that the twenty-first-century logistical university in its global 
manifestations is in many ways disturbingly similar to programs of institution 
formation and the management of populations undertaken by nineteenth-century 
colonial powers. I will develop these aspects of my argument shortly, but first 
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I wish to say a few more things about the multiplication of labor and how this 
dynamic and condition relates to the rise of the logistical university. 


The Informatization of Knowledge 
and the Production of the Common 

In his book How the University Works, Marc Bousquet’s crucial insight is that the 
flexibilization of labor is at the center of the informatization of the university as it 
embraces the force of neoliberal regimes.*® This orientation of labor around pro¬ 
cesses of informatization draws on work undertaken by various researchers associ¬ 
ated with Italian post-operaismo thought. One of the key analytical and political 
precepts developed out of such work, as summarized by Tiziana Terranova, makes 
the distinction between the social production of value and the model of classical 
political economy, which measures the time and cost of labor in determining the 
production of commodity value.*® 

Michael Hardt and Antonio Negri note that traditional models of measure 
(e.g., intellectual property regimes, university and journal ranking systems, cita¬ 
tion indicators, etc., all of which operate within the contemporary logistical uni¬ 
versity) , and thus the law of value, are in crisis today due to profound contradictions 
within the force of economic globalization and the multiple antagonisms between 
the cooperative logic of biopolitical labor and capitalism’s mechanisms of expro¬ 
priating the wealth of the common as it is produced by the creativity of biopoliti- 
cal labor.In his dialogue with Negri, Cesare Casarino reiterates this point, 
noting how the common provides “the locus of surplus value” for capital, whose 
apparatuses of capture—or regimes of measure—expropriate the wealth of the 
common.^* 

A distinction needs to be made here between the concept of the common and 
that of the commons. The latter is associated with processes of enclosure and pro¬ 
prietary control of that which was previously collectively owned and managed. In 
a neoliberal paradigm, such a process has been marked by the shift of public goods 
to private ownership. The key point here is that the commons—whether they are 
understood in terms of ecology, culture, or relationships—are predicated on the 
dual logic of scarcity and ownership, and are thus assumed to be resources in need 
of protection. Within liberal democracies, the state is frequently bestowed with 
such a role. The commons is thus ascribed a representational quality vis-a-vis the 
structural logic of the state. There is also a tendency in debates on the commons 
to inscribe and contain public resources within novel legal regimes such as the 
creative commons. The juridical, in other ways, assumes a primacy as a border 
technology in terms of how the commons is made intelligible and governed. 

The common, by contrast, cannot be owned or managed, most especially by 
statist formations that assume the identity of the people or the public. The com¬ 
mon does not operate within the logic of representation, in other words, and 
instead is a force mobilized through nonrepresentational relations and the 
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multiplication of biopolitical labor. Nor is the common a resource underscored by 
the logic of scarcity. And while the common holds an economic potential— 
something that is made clear in the moment of expropriation—its “wealth” is not 
inherently economic. As I have written elsewhere with Soenke Zehle: 

If we understand the commons to refer both to the material context and the 
consequence of practices of peer-production, the common is the political 
potential immanent in such practices. Such an understanding of the com¬ 
mon situates it conceptually as the latest iteration of the political; just as there 
exists an “excess of the political over politics,” the affirmation of the com¬ 
mon is offered as a condition of possibility for collaborative constitution; for 
the sharing of affects of love, solidarity and wrath; and for the translation of 
such affects and experiences across the “irreducible idiomaticity” of ethico- 
political practices and the production of subjectivity.^^ 

At stake here is how both the political potential of the common and the materiality 
of the commons as distributed forms of collective practice become enmeshed with 
biopolitical practices of governmentality and economy that extract value from 
social relations of production. 

Casarino makes the “important qualification” that there is always a remainder 
of the common that is not appropriated by capital. There is the suggestion that this 
“outside” or “externality” provides the point of separation between capital and the 
common, which otherwise risk becoming indistinguishable. The precise content 
of this common is left without elaboration by Casarino. My sense is that asym¬ 
metrical institutional-social temporalities between capital and the common are key 
here. Where the university is often accused of being “out of time” or “too slow” 
by those who heavily identify with the business sector and industry, perhaps one 
could also suggest that the time of the common and living labor holds a special 
complexity that refuses absorption into capitals apparatuses of capture and regimes 
of measure, which are always circumscribed in a way that living labor is not. I can 
only note such speculations in passing—the empirical-conceptual content here is 
the material of future research. 

When transferred to the setting of the university and its transformation under 
conditions of economic globalization, questions such as the following emerge: 
How does the social production of value (brand desire, affect, subjectivity, online 
social networking, etc.) shape the commodity value of the university degree? What 
relation does this have with the globalization of higher education? And how does 
the logistical university—defined increasingly by privatization (as distinct from 
being a public good), labor flexibility, and informational management—relate to 
the social production of value? 

Let me outline in concrete fashion how the social production of value shapes 
the commodity value of the university degree. Anyone who is astute to the 
conditions of cognitive labor within universities will not have trouble making 
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the connection between diminishing numbers of full-time faculty, increasing 
casualization of teaching staff, the massive expansion in administrative labor and 
the viral-like proliferation of managerial personas, the structural reproduction of 
adolescent research subjectivities through short-term contracts for junior 
researchers on cross-university projects, and what I would term the incapacity 
of the disciplines to invent new conceptual and methodological idioms of 
practice. 

It is a well-known if rarely articulated strategy of refusal for coordinators of 
course modules to reissue the same material for students year in and year out. 
Admittedly this is a practice that has gone on for years in universities, but it takes 
on substantially different hues with the shift from the public-state university to the 
pseudo-corporate and increasingly logistical university. Whereas the academic of 
the public university who trotted out the same module outline every year was 
justifiably accused of intellectual and pedagogical laziness, these days it is more a 
matter of survival as academics struggle to manage an enormous increase in mana¬ 
gerial and administrative workloads that accompany the ever-expanding mecha¬ 
nisms that undergird the madness of audit cultures (another feature that defines the 
logistical university). Come the start of a new semester, it is not uncommon for 
academics who have spent whatever recess from teaching duties by writing grants, 
undertaking marking of student assignments, fulfilling administrative duties, meet¬ 
ing with dissertation students, and maybe, if lucky, engaging in some research, to 
then find themselves having no time to redevelop old course materials (forget 
about producing new materials), and thus resort out of desperation and self¬ 
survival to repeat whatever it was that they taught the previous year. 

The result of such practice—which I would expect to be widespread across the 
sector—is that disciplines become impoverished. You might counter this charge by 
telling me it is the job of research to provide the material of innovation for the 
disciplines. To do so falls into the trap of privileging research and thus dividing the 
important and mutually informing relationship between research and teaching. 
Moreover, it assumes that research activity is actually doing the job of disciplinary 
reinvention. I would suggest that, to the contrary, the vast majority of national and 
supranational funded research—especially in the humanities—is funded on the 
grounds that it reproduces the orthodoxies of the disciplines, in which case very 
little is gained by way of disciplinary innovation. 

This brings me to the social production of value. When academics no longer 
have the time and perhaps intellectual stamina let alone curiosity to test the borders 
of their disciplines, what do they do? Well, in similar fashion to capital—and 
indeed, precisely because they are subjects of the corporate, logistical university— 
they look to appropriating the creativity of the common. In my own field of digi¬ 
tal media studies, it has become very clear over the past ten to fifteen years that 
academics have contributed very little by way of conceptual and methodological 
invention. Such work has been undertaken outside and on the margins of the 
academy by artists, activists, computer geeks, and designers. 



New Regimes of Knowledge Production 105 


How is such work undertaken? It is undertaken through practices of collabora¬ 
tive constitution and the multiplication of labor made possible by the mode of 
information and the media of digital communication.^^ The key social-technical 
features here of flexibility, adaptation, distributive co-production, data recombina¬ 
tion, open/free content and code, and modulating axes of organization (both hori¬ 
zontal and vertical) all define the culture and labor of networks. And as the 
generative content of the common is absorbed by and more often enclosed within 
non-generative proprietary regimes that function to shore up the borders of the 
corporate university, there is also an informational dimension of open and genera¬ 
tive network cultures that is carried over and interpenetrates the institutional 
dynamic of the university. 

Actually, an increasing number of universities are recognizing the value of 
adopting open-content practices—MIT’s OpenCourseWare being one of the more 
widely known examples.^'* The reason for this has to do with the fact that there is 
very little “product differentiation” across degree programs from one university to 
the next, and universities are slowly but surely understanding that economic lever¬ 
age for higher education comes not from the sale of prepackaged, static material 
(although this is still the dominant economic model). Rather, they see their busi¬ 
ness as that of awarding degrees (that is, granting an institutional/symbolic legiti¬ 
macy upon a learning experience, which is the basis of determining tuition fees) 
and service delivery. This is a model that effectively duplicates the business model 
of open source software providers who understand that users (including educa¬ 
tional institutions, corporations, small businesses, and organizations) expect to 
download content (operating systems and office software, for example) for free, but 
are then willing to pay for labor that customizes the software to specific institu¬ 
tional needs, with follow-up service as required. Only the high-end logistical 
software companies such as SAP and Oracle are able to charge for both ends of 
the software spectrum—product and servicing. 


The Uneven Distribution of Expertise 

What is the relation between the logistical university and the uneven distribution 
of expertise across the higher-education landscape? Indeed, what is expertise and 
who is an expert? And what are the geocultural configurations upon which such 
relations might be mapped out? With the rise of Web 2.0 and its attendant self- 
publishing and promotion platforms such as blogs, wikis, Twitter, and YouTube, 
everyone these days is an expert. In some respects this seeming democratization of 
knowledge production is a structural phenomenon brought about by the out¬ 
sourcing of labor and content production in the media industries. These days, even 
the corporations want everything for free. And with the social production of value, 
which in the case of news media comes in the form of citizen journalism that 
willingly supplies content for free, the cost of labor is effectively removed from the 
balance sheet. 
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How, though, does this Cult of the Amateur impact upon the distribution of 
expertise within the university? With the rise of mass education and user-pay 
systems, many academics nowadays complain of the “dumbing down” of curri¬ 
cula. Academic departments have become in most cases almost entirely dependent 
on income derived from student fees, with international students making up a 
substantial portion of annual budgets. This is especially pronounced in universities 
in Australia where, after more than two decades of partial deregulation and mas¬ 
sive cuts in government expenditure on education, it has become a routine practice 
for academics to slide students over the ever-diminishing hurdles of assessment. If 
they didn’t, then the security of their own jobs would be at stake. 

Not only has the dependency relationship on student fees had substantive 
impacts on the design and content of curricula, it has also exacted a toll on the 
capacity for academics to keep abreast with—let alone make contributions to— 
advances in their field. Increasingly, the insistence by students and administration 
for entertainment-on-demand styles of not so much teaching but “course deliv¬ 
ery” has resulted in more academic time expended on maintaining online admin¬ 
istration and content management systems such as the notorious WebCT and 
Blackboard. (Although for reasons I fail to understand, such systems are embraced 
with an at times dogged enthusiasm by some colleagues I have worked with at 
various universities over the years.) 

Similar practices are the norm in British and North American universities, no 
matter what the “quality assurance” reports might say to the contrary. Such sys¬ 
tems of measure long ago lost any relationship with their referent and function in 
a very similar way to the production of public opinion, which does not exist 
according to Bourdieu’s compelling thesis.^^ What does exist is the ever-increasing 
extension of self-referential reporting measures into the time of academic work. 
The tyranny of audit cultures inscribes academic subjects into auto-generative 
discursive practices of accountability and conditions the overproduction of admin¬ 
istrative functionaries, whose job is to keep track of the bureaucratic madness that 
such systems guarantee. As Andrew Murphie argues, the technics of audit “not 
only restructures value, relations of production, subjectivity and more in the pres¬ 
ent; it also provides passage to the social relations of the future.”^*’ 

Within conditions such as these, which again are typical of the logistical uni¬ 
versity, it would seem the very notion of expertise is in crisis. And arguably it is. 
But there are also ways in which expertise is upheld, since once it can be quantified 
as a measure a crucial symbolic value can then be accrued that can then be trans¬ 
ferred as brand value for individual academics and their institutions. This in turn 
results in a capacity to charge higher student fees and attract the much vaunted 
external research funds, whose boards of assessors place great emphasis on so-called 
esteem indicators provided by journal ranking systems and citation indices that 
hold their own geocultural and political economic bias that reinforces what Harold 
Innis termed “monopolies of knowledge.”^^ Such measures supposedly confer 
upon the body of academic research a quality assurance that effectively removes 
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from the assessor the task of critical assessment, which is now designed to be as 
automated and therefore as time efficient as possible. Again, these are some of the 
key features that characterize a logistical mode of knowledge management. 
Though it remains to be said, the calibration of such systems of automation are 
deeply ideological and underscored by cabals of self-interested academic groups 
and individuals who set out to game the systems of large multinational bibliomet- 
ric companies such as Thompson Reuters who control the key citation databases 
used by universities to verify impact and govern academic labor. 

This brief survey of teaching and research practices within the logistical uni¬ 
versity comprise the “new geography work.” A far-from-uniform informational 
geography of intellectual property regimes, content management systems, database 
economies, flexible labor, and open content production becomes integrated with 
a geocultural system that valorizes the reproduction of Western knowledge tradi¬ 
tions and hegemony of global English. There are further implications here for 
disciplinary innovation and the production of subjectivity. With the rise of the 
global university, local knowledge traditions and expertise have very weak purchase 
within an educational machine that demands modes of flexible, just-in-time deliv¬ 
ery provided by staff in contract positions whose structural and ontological inse¬ 
curity is offset by largely generic course modules whose uniformity ensures a 
familiar point of entry for the next short-term academic hired by the global 
university. 


Protecting Logistical Populations 

Part of the flexibility of what Stefano Harney and Fred Moten term the “algorith¬ 
mic institution” tasked with the management of “logistical populations” is imma¬ 
nent to the technical operation of enterprise databases such as Oracle and IBM, 
which are prone to bugs, hardware malfunctions, software glitches, and the like.^“ 
Yet the logistical fantasy of a smooth world of seamless interoperability is not dis¬ 
turbed by technical malfunctions alone. As Harney and Moten write, “Every 
attempt by logistics to dispel strategy, to banish human time, to connect without 
going through the subject, to subject without handling things, resists something 
that is already resisting it, namely the resistance that founds modern logistics.”^* 
Logistics is always troubled by that which it cannot obtain, by the indeterminate 
temporal and spatial horizons and hidden reserves of human subjectivity that for¬ 
ever entice the technocratic tendency with the promise of enhanced measures of 
efficiency, yet which by definition remain beyond the calibrating optic of logistics. 
This is why so much cognitive attention and so many financial resources are 
expended upon designing more complex computational infrastructures. The com¬ 
bined efforts of engineers and capital probe the territory of the technical in an 
attempt to graft increased processing speed and operational performance upon the 
transit of people and things. That the rationality of logistics is circumscribed by 
the technical does not especially diminish its force to penetrate labor and life. 



108 New Regimes of Knowledge Production 


extracting value and remaking a world subordinate to processes of capital 
accumulation. 

Structurally oblivious to their function in the reproduction of value within an 
economy of data, the human has entered a new period of machinic arrangement 
whose operation is abstracted into the realm of semiotic capitalism. An imaginary 
world of cooperation, sharing, and participation provides a powerful narrative for 
the entrepreneurial self whose capacity to organize collective forms of refusal is 
consistently undermined by the disaggregating effects of value extraction derived 
from the computational logic of recombination hidden within the vaults of algo¬ 
rithmic architectures.^^ In effect, this means the architecture is never questioned. 
Any plea for change or deeper level access is met with resounding indifference by 
the proprietors of control. The function of the client is to submit to service. Such 
a technique of capture provides the basis for scalar expansion. One may choose to 
migrate to other providers, but the time and cost associated with adapting organi¬ 
zational processes and activities to slightly reconfigured architectures is significant. 
So no matter how much a client may wish to flee service-oriented systems, the 
operational indebtedness to a particular architecture more often exceeds the will 
to escape. 

Knowledge rubs up against the politics of parameters. New uses of data became 
a constant in the social life of institutional settings, laden with a politics that 
remains for the most part implicit as it is pervasive.^'* Implied here is a system 
operating in “protected mode,” a form of prophylactic for organizers of the data 
as well as for those “future users” at risk of going crazy.^^ As Friedrich Kittler 
observes, the power of the protected mode is “derived . . . from the efficacy of 
silence.”^'" Unable to intervene in the operating system of the machine, the user is 
locked out from issuing commands that alter the architecture and addressable 
memory special to the “Real Mode” of Intel’s x86 central processing unit (CPU) 
introduced in 1978. Intel’s 80286 16-bit microprocessor, released in 1982, distin¬ 
guished between “Real Mode” and “Protected Mode,” a CPU designed for mul¬ 
titasking applications operating in real-time secured by increased operating system 
control.^^ Modern operating systems such as Windows, MacOS, and Linux con¬ 
tinue to use this mode to protect us from our machines, in some sense, even today. 

The widespread adoption of Protected Mode systems impacts upon the econ¬ 
omy of expression, practice, subjectivity, and knowledge. In one of his rare moments 
of invoking a concept of power, Kittler suggests that the Foucauldian analysis be 
reoriented around an investigation of how protected modes specific to technologi¬ 
cal systems and their “privileges” provide the key to reconstructing the transfor¬ 
mation of bureaucracies. While not renowned for political statements, Kittler 
considers the issue of access rights as, in effect, the new front of a geopolitical war 
against the hegemony of the United States and the imperial extension of its IT 
industry across global economy and society. 

One might reasonably assert that open source software (OSS) offers such an 
alternative. But for the most part OSS mimics, if not aspires to, the aesthetic regime 
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of the hugely dominant operating systems. DIY hardware assembly might offer a 
more deviant alternative, though even more so than OSS it is unable to scale up to 
pose any real challenge to the IT behemoths. The DIY hardware movement is 
increasingly tied to “maker culture,” which as the long tail of “artisan-alternatives” 
is not prepared to admit how the valorization of localism frequently depends on 
global supply chains. Virtuous acts of rarefied consumption coupled with the 
satisfaction of self-assembly fulfill a hipster imaginary of distinction.^® 


The Racialization of Labor 

In which cases might a racialization of labor underscore the logistical university? 
In short, what are the labor inequalities that shape the market of higher education 
on a global scale and how are new (or, as the case may be, neocolonial) class sub¬ 
jectivities being reproduced? There are multiple hues of labor differentiation across 
universities at a global level. To make the claim of differentiation along the lines 
of race is to suggest a reproduction of the nineteenth-century biological category of 
race as the basis upon which division is operating. The official positioning of uni¬ 
versities across the world would be most defiant in maintaining this is certainly not 
the case, and indeed may be inclined to issue legal writs against anyone making 
such a charge, if it was perceived that brand damage was a stake. 

Over two decades ago Etienne Balibar and Immanuel Wallerstein observed that 
“in traditional or new forms (the derivation of which is, however, recognizable), 
racism is not receding, hut progressing in the contemporary world.”®’ Arguably, this is 
no less the case today, and one of the sites in which racism is reproduced, albeit in 
new guises, is that of the logistical university. The category of race, as Balibar and 
Wallerstein go on to analyze, is one of the key modalities enlisted in the construc¬ 
tion of the “people,” or what Foucault analyzed in terms of the biopolitical pro¬ 
duction of territory, populations, security, and subjectivity.Other social-political 
devices through which populations are constituted include the nation, class, eth¬ 
nicity, gender, and broadcast media of communication. How the category of race 
intersects with these technologies of governance that define the rise of the nation¬ 
state and industrial modernity has been a matter of considerable research, which is 
in no way exhausted yet. It may seem a surprise to many that the seemingly archaic 
category of race should figure within the time and space of logistical modernities. 
But, as 1 go to show, forms of institutional racism are central to the problem of 
labor within the global university, which operates in logistical ways. 

The operation of what Balibar terms “racism without races” is registered in the 
division of labor and uneven distribution of expertise operating at global universi¬ 
ties present in China. How to situate the differences between labor regimes in the 
global university and those of nineteenth-century colonialism? In form they are 
similar. In both cases domestic functionaries are enlisted to provide the linguistic 
and cultural interface between the imperial institution and local populations, 
which include government officials and industry representatives. But one key 
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difference is that relatively high-ranking officials in the nineteenth century could 
freely have lavished all the racist epithets on the lower ranking colonials. Today, 
however, the globally mobile (white) academic has to be careful about how the 
discourse on race is handled since it can endanger their position, to say nothing 
of the offence its enunciation may provoke. There is a difference here with the 
twenty-first-century variants of differential racism that needs to be analyzed. And 
the concept of “racism without races” helps such analysis part of the way. Racism 
without race is predicated on modes of division that, while not invoking the bio¬ 
logical category of race, are nonetheless reproducing the logic of racism—namely, 
to divide and exclude on the basis of race—through other means but which 
at their heart are racist in orientation, no matter how unconscious or unintentional 
that may be.'** 

A notable feature across global universities operating in China today is the 
substantial presence of domestic Chinese in the administrative ranks, with consid¬ 
erably fewer Chinese working as academic faculty. This is not the case with uni¬ 
versities in Hong Kong, Taiwan, or Singapore. While smaller scale operations may 
combine academic and administrative roles and have those carried out by foreign¬ 
ers on casual contracts familiar with the “culture” of the national system within 
which they are working, the larger universities employ local Chinese for adminis¬ 
trative work on an almost exclusive basis. These staff often hold an undergraduate 
degree from a U.S., British, or Australian university, and many will also have post¬ 
graduate qualifications from an overseas university. In many cases their degrees will 
have been awarded from their current employer, which again ensures familiarity 
with the culture and administration of their particular institution. 

In principle, the Chinese administrators working within global universities in 
China are not there because they are Chinese but because they have met the job 
selection criteria—relevant degree or diploma, competency in English language, 
good interpersonal skills, relevant experience, and so forth. The official positioning 
is thus definitely not about race in its classic nineteenth-century articulations. On 
the other hand, if these administrative staff were not Chinese, then they most likely 
would not be working in these universities. Why, then, are there so few and in 
enough cases no non-Chinese staff among the administrative ranks at these global 
universities? 

If it was just a matter of holding the appropriate qualifications and skills, then 
there could be people from any number of racial and ethnic backgrounds working 
as administrators in China based international universities. As noted earlier, while 
the primary administrative and teaching language of these universities is English, 
there is a need for at least some administrative staff to have a high proficiency in 
Putonghua in order to interface at linguistic and cultural levels with local, provin¬ 
cial, and national government departments and businesses. But there is no obvious 
reason or need for all administrative staff to be of Chinese origin. It would seem 
that there is an important subjective desire at work for Chinese administrative staff 
with largely Anglophone qualifications to find work back home. What emerges 
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from this phenomenon is a dual-language system where intra-institutional and 
transnational administration and engagement with academic staff is conducted in 
English, whereas the informal socialization among administrative staff and their 
interaction, to some extent, with Chinese students is conducted in Putonghua or 
local dialects. 

To not be Chinese, in other words, means to not be participating in those insti¬ 
tutional and social circuits conducted exclusively in Chinese. This enlisting of the 
(middle-class) elite “locals” in administrative positions strikes me as very similar to 
the colonial strategy of engaging indigenous elites to administer colonial institu¬ 
tions (British India being the classic example) and in doing so reproduce and 
reinforce (or in some cases produce) a local class system. My understanding of such 
operations is that racial distinctions determined the institutional positions and 
conditions of the laboring subject. Institutions of globalized higher education 
provide the institutional settings and organizational cultures through which the 
logic of differential racism is played out today. 

Moving to the question of academic faculty and the international staff that 
compose its ranks, the opposite display of racialized labor becomes notable: namely, 
the tendency for Chinese to not be among those holding academic positions, 
though this is shifting in more recent years. Perhaps this is even more remark¬ 
able than the case of the Chinese majority within administrative positions. The 
opportunity for movement within administration from a U.S. or British university 
to a global university operating in China, or some other country for that matter, 
is less likely than in the case of academics, who tend to be much more mobile 
within both national and global settings. Why, then, do so few Chinese academics 
comprise the ranks of faculty within global universities in China? One reason has 
to do with remuneration. Local Chinese are paid substantially less than their inter¬ 
national colleagues, and in this respect the economy of labor in global universities 
reproduces that of most other businesses in China. Unlike other business sectors, 
however, the global universities do not—at least not yet—fill their academic ranks 
with local Chinese in order to save on labor costs. Key to the brand value of the 
global universities is the assurance these institutions make to students that they are 
receiving a product and experience that essentially reproduces what they could 
expect if they were enrolled at the “home” institution in the United Kingdom or 
United States. An important part of that assurance thus rests on a significant por¬ 
tion of academic staff who are either on secondment from or at least familiar with 
the workings of the home institution. There are also administrative practicalities 
for this practice associated with the running of equivalent programs, submission 
and moderation of grades, establishment of academic and administrative commit¬ 
tees, and so on and so forth. 

From the perspective of the Chinese academic who may give thought to shift¬ 
ing from a Chinese university to one of the increasing number of global universi¬ 
ties setting up shop in China, a number of practicalities need to be considered. The 
linguistic barrier presented by the necessity to have a working command of 
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English is just one of various factors to take into account. While the low pay may 
be equivalent between Chinese and global universities, the Chinese academic will 
have to forego the frequently informal ways in which income is supplemented 
within the Chinese system. The household items and food parcels supplied by the 
national teachers’ union, for example, would not be part of academic life in a global 
university. Moreover, they will have to suffer the knowledge that for effectively the 
same labor they are being paid a fraction of the amount received by their interna¬ 
tional colleagues. It must be said that such differentiation of remuneration levels is 
not based on whether one is Chinese or not. The same applies for those interna¬ 
tional teachers who have entered the global university from within China, and 
thus are structurally positioned as part of a domestic labor force (though without 
many of the benefits received by local Chinese, many of whom are Party mem¬ 
bers). Nonetheless, the material effect of these multiple forces results in an aca¬ 
demic body that is largely absent of Chinese staff. 

While the differentiation of work across the spectrum of academic and admin¬ 
istrative life points to standard divisions of labor in universities around the world, 
often enough both the individual worker and collective experience will embody 
these distinctions in singular ways and thus become subjects that multiply rather 
than divide the borders of labor. This process, whereby the borders of labor become 
multiplied, is made clear in the relationship between cognitive labor and the social 
production of value, as described earlier in this chapter. The racialization of labor, 
on the other hand, serves as a technology of division in the case of global universi¬ 
ties currently operating in China. 

Both the multiplication and division of labor are features of the logistical uni¬ 
versity and its expropriation of the social production of value. Cognitive labor 
includes modes of peer-to-peer production that make available resources in the 
form of an informational commons. While more immediately understandable as a 
technology of division, the racialization of labor also feeds into the symbolic pro¬ 
duction of a commons in terms of the image repertoire and affective registers that 
are communicated about the global university as a site for international experience 
and certification. When situated within China, such an imaginary is reproduced 
in material ways in terms of the domination of mainland Chinese in administrative 
ranks coupled with the general absence of Chinese academics from faculty 
programs. 

The relationship between the multiplication and division of cognitive and 
racialized labor, however, is substantially different in terms of how they connect 
with the social production of the common, which can be understood as the political 
potential that subsists within and conditions the possibility of the commons. The 
point of connection between such immediately distinct modes of labor lies pre¬ 
cisely within the ways they shape the brand value and thus economy of the global 
university While there is unlikely to be political affiliation between transnational 
cognitive labor and Chinese administrators in global universities operating in 
China (the geocultural disparities being largely insurmountable), there is potential 
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for relations to be forged between workers who experience the informatization 
of labor as it manifests in both global and national academies. It is at the point of 
shared experience borne out of struggle that the possibility arises for differential 
inclusion in the social invention of the common. Both the racialization of labor 
and the uneven distribution of expertise hold the capacity to be a part of such a 
process. 

As the hegemony of the Chinese state unfolds and exerts its power across the 
geocultural terrain of global institutions, it should come as no surprise that labor 
within those institutions becomes increasingly comprised of mainland Chinese 
workers whose skills, expertise, and symbolic value is no longer perceived as second 
tier. Such a transformation will occasion new lines of struggle in the globalization 
of higher education. The challenge for biopolitical labor will be to assert the 
autonomy of the common from emergent apparatuses of capture. A key part of 
this struggle will involve inventing new social forms from within logistical tech¬ 
nologies of measure. 


The Organization of New Institutional Forms 

With the expansion of institutional forms comes a distribution of expertise, 
whether or not one group of experts recognizes or attributes legitimacy to the 
expressions of another. There is a strong cultural and technical tendency toward 
ghettoization with the rise of network society—registered most clearly with the 
move toward “cloud computing” and “national webs.” Along with infrastructural 
issues, cloud computing presents problems of political economy and protocological 
disjunctures. And in the case of national webs, access to online information is 
limited according to national borders defined by “IP-range, domains, registering 
and hosting.”"'^ With the rise of cloud computing and data-mining economies, it 
is no longer a question of distinguishing cognitive labor in terms of the content it 
produces. Instead, we are faced with an emergent techno-system whereby the 
simple act of clicking and storing data on server farms—whose protocols are 
designed to prevent easy transfer across “clouds”—entrusts the security of data 
to corporations and governments with little regard for user’s privacy or desire to 
move across technical infrastructures. 

The implications for knowledge production are multiple: Because data is the 
basic unit of economic profitability (the cost of storage coupled with the economy 
of data mining), knowledge produced by inforniatized labor becomes secondary. 
Everyone, in short, has the capacity to be produced as cognitive labor, since the 
measure of economic value shifts from a logic of scarcity (IPRs) to one of aggrega¬ 
tion, recombination, and storage that corresponds to the materiality of digital 
information and social production of value."*^ Not only do issues of privacy, secu¬ 
rity, data transferability, capital accumulation, and surveillance become important 
within such a paradigm, so too do questions of borders and regions, as cloud 
providers such as Google divide the world according to state demands (as in the 
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case of China), local and regional customization of software, and pricing regimes 
based on market interests. 

Many have identified how the borders between work, life, and politics have 
become more porous if not collapsed. And while this may be the case in any 
number of empirical and conceptual instances, new borders are always produced. 
Borders are also multiplied if we understand the border as a space and time of 
singular intensity whose forces hold the power of conflictual constitution. How, 
then, to think the work of organization and new institutional forms when the field 
of tensions that comprise the border operates in both perceptible and impercep¬ 
tible ways for different agents situated in a complex of relations? Perhaps this is a 
question also of governance. There is the option to do nothing, which is always 
something (not nothing) anyway: The act of withdrawal or indecision of course 
shapes the organization and activity of life and things. To address tensions and 
affinities in contexts where labor is not a central galvanizing force requires an act 
of reflexivity, or maybe just requires one to be conscious of or sensitive to the situ¬ 
ation at hand. There is no standard protocol or method to enlist in such instances. 
Instead, a process of invention is required. And invention emerges at the scene of 
the border, which registers “the ‘non-democratic’ element of democracy,” as elabo¬ 
rated by Balibar.'*'* Here, the mode of address for organization is nonrepresenta- 
tional and shaped to a high degree by conflict, failure, contingency, passions, and 
affect. There can only be situated, transversal methods for dealing with such condi¬ 
tions. And here we see another point of conflict with the often global or abstract 
view of logistics. 

How to proceed with an analysis of the networks through and within which 
collective knowledge production occurs? Maybe start with a diagram of relations. 
For sure the concept and politics of labor need to be expanded beyond a kind of 
narcissistic joy of self-recognition. This is the danger of affirmation, unless we see 
affirmation as a registration of difference, conflict, and the constitutive outside. 
Think of the diagram of labor within the IT industries in Kolkata, as discussed in 
chapter 2. Without the violent act of primitive accumulation by the corporate- 
state, where the land of peasants is expropriated through the legal mechanisms of 
the state in the interests of property development, there is no IT industry and no 
cognitive labor to address as a potential political constituency.'*^ In other words, the 
diagram of the outside of IT labor is precisely the scene of the political. With the 
dispossession of farming land, the subjectivity of the peasant is effectively pro¬ 
grammed into the subject of care work as domestic labor, security, construction, 
and service labor. The so-called skilled labor of the IT worker does not exist with¬ 
out this relation. How to develop a mode of organization and analysis shaped by 
these variabilities is a key challenge. 

Networks and their transversal relations to a range of institutional settings sug¬ 
gest one possible source for sustaining desire and the production of knowledge, 
which may take the form of refusal, dispute, sabotage, and the like. Modes of out¬ 
sourcing knowledge production are becoming intensified in ways that don’t reduce 
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the power of the state so much as register its ongoing transformation. If this results 
in external forces that give rise to new institutional forms and alternative modes 
of knowledge production, then that is no bad thing. 
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6 

CODED VANILLA 


Finance capital, supply chain operations, and labor-power define three key staples 
of contemporary globalization abstracted by algorithmic architectures and soft¬ 
ware systems. The expenditure of labor-power special to capitalist societies is, since 
Marx, the less novel of these three dynamics. But labor has been transformed in 
distinct ways with the onset of algorithmic capitalism, and is crucial to the emer¬ 
gence and dominance of finance capital and supply chain management as world¬ 
making forces. Finance capital and supply chain operations intersect with 
labor-power through logistical technologies that measure productivity and calcu¬ 
late value using real-time computational procedures. Logistical technologies derive 
their power to govern as a result of standardization across industry sectors coupled 
with algorithmic architectures designed to orchestrate protocological equivalence 
and thus connection between software applications and workplace routines. 

The story of the standardization of shipping containers since the late 1960s is 
relatively well known.* More obscure is the extent to which enterprise resource 
planning (ERP), customer relationship management (CRM), and supply chain 
management (SCM) systems for managing administrative and financial tasks have 
penetrated a diverse range of institutional settings and industry sectors. These 
include the global logistics industries, which span shipping, road and rail transpor¬ 
tation, warehousing and procurement, along with medical and health services, 
education providers, mining, and energy. In cases where ERPs have moved across 
from private to public sectors, “the systems often carried with them large amounts of 
‘accumulated functionality.’”^ Neil Pollock and Robin Williams note how “this 
‘history’ had important implications for the reshaping of adopting organisations 
(public organisations and specifically universities).”^ ERP and CRM systems are 
promoted as real-time digital platforms that bring the diversity of organizational 
practices into a single operation. Their implementation is motivated by a 
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managerial desire to obtain “a clear and unobstructed view of overall financial 
operations.”'* Interoperability is valorized across a range of packages or modules. 
In the case of ERP and CRM systems, an organization might choose to implement 
functional and technical modules that deal with financial management, logistics, 
sales and distribution, human resources, procurement, materials management, 
workflow planning, and so forth. Upon implementation, these modules enable 
operational oversight of both internal and external events as well as activities deter¬ 
mined as relevant to an organization. The determination of relevance is an auto¬ 
mated process choreographed by the algorithmic parameters of particular modules 
and their capacity to communicate with other modules. 

This chapter sets out to explore the production of a seamless, standardized 
world as both fantasy and material condition. Central to such an account is the 
implementation and use of ERP systems, but also their economy within organiza¬ 
tions that find supplementary lines of income generation through the mining of 
data. The distinction between implementation and economy registers in both 
organizational techniques and methods of analysis. The study of implementation 
lends itself to ethnographies of organizational cultures, and this has largely been 
the case in research on ERPs in university settings. A study of the economy of ERP 
systems, for the purpose of the argument I develop here, is more interested in how 
the technical parameters of software determine organizational practices and finan¬ 
cial transactions within a logistical paradigm. While not exclusive of issues around 
implementation, the term economy marks a difference of method from ethno¬ 
graphic approaches, which analyze the implementation of ERP systems in institu¬ 
tions from the perspective of users and stakeholders. A study of the economy of 
enterprise systems points instead to the programming of measure, calculation, and 
decision that, due to the constraints of parameters, determines the production of 
subjectivity and circuits of movement. 

This is not to say that subjectivity is overdetermined in the Althusserian sense, 
in which multiple forces coalesce in the production of singular events or entities. 
My interest is more specific and concrete than the theoretical inflection Althusser 
brought to bear in his collective study of the relation between subjectivity and 
structural forces. For Althusser, the ideological state apparatuses effectively invite 
subjects to occupy particular positions and personas through the process of inter¬ 
pellation. I am suggesting that ERP software takes a step further at the level of 
design and intention: Participation within the economy of logistical life requires 
acquiescence and submission. The power of algorithmic architectures and perva¬ 
sive computing is such that there is no other option, whether one is aware of it or 
not. This does not mean that there is no resistance to ERP systems in workplace 
settings, nor does it mean that enterprise software is immune from computational 
errors or problems associated with implementation. It rather points to the indif¬ 
ference of enterprise systems and algorithmic architectures more broadly: Operat¬ 
ing below the threshold of perception, we have no idea of the time and force of 
algorithmic action. 
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Software coupled with infrastructure determines our situation. And while both 
are heavily engineered and seemingly constrain, even repress, any possibility for 
action outside of parameters, they nonetheless present new sites of struggle against 
practices of extraction. A politics of alternatives remains possible despite the seem¬ 
ing impossibility and futility of such work. Less clear is whether alternative politics 
correspond with a life free of algorithmic determination. To develop this line of 
argument, the chapter presents a series of vignettes that register the operation and 
transformative affect of enterprise software systems on the economy of data and 
governance of labor. The chapter tracks the inception and governance of ERP 
systems within universities, then moves to finance capitalism and gamification to 
extend the analysis of logistical software and infrastructure as key apparatuses that 
govern culture, society, and economy within the historical present. 


Debt and the Enterprise University 

In the last chapter I examined how the rise of the “global university” as an institu¬ 
tion characterized by highly mobile students and locally adjusted pay rates for 
faculty is an instantiation of the offshoring of what have become known as edu¬ 
cational services. As a service, education provision is organized around economic 
factors much like any other operation. As Andrew Ross observes, “it is not at all 
easy to distinguish some of the new offshore academic centers from free trade 
industrial zones where outsourcing corporations are welcomed with a lavish pack¬ 
age of tax holidays, virtually free land, and duty-free privileges.”^ Ross goes on to 
suggest that the global university is not a simple case of corporate culture migrat¬ 
ing to the academy, although these features do figure substantively in the composi¬ 
tion of higher education institutions over the past twenty years or so. Ross rather 
proposes that the university is also a key point of reference for post-Fordist man¬ 
agement culture across the knowledge industry more broadly, where workers are 
not required to clock in their hours on the time sheet but are afforded a flexibility 
in time and the spaces of work similar to those experienced by the informatized 
academic.^ Within the cultural industries, much of this work is analyzed in the 
name of precarity, the condition of which sees the at times liberating aspects of 
individual self-determination underscored by economic struggle and existential 
insecurity.^ 

A further point of indistinction between the higher education sector and other 
organizations can be found when ERP and CRM systems occupy the center of 
analysis. Indeed, I would go so far as to suggest that the correspondence between 
the academy and the corporate world may best be understood not from the traffic 
in managerial culture and labor practices across institutional settings, though there 
is no doubt such movements are key at the level of what Ross terms institutional 
“coevolution.” One sees such coevolution not only in the management discourse 
that dominates institutional life, but also the mobility of labor between corporate 
and university settings along with the numerous examples of collaborative research 
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projects between industry and academia. Rather than posit a constitutive force 
between discourses, subjects, and institutions, I would instead propose that atten¬ 
tion to enterprise software systems may help explain the emulation of conduct 
between otherwise diverse institutional forms and organizational cultures. 

Outside of business and management studies, computer science, and account¬ 
ing, critical research on ERP implementation and use has often adopted Science 
and Technology Studies (STS) and Actor-Network Theory (ANT) approaches in 
the analysis of organizational cultures and identification of key “stakeholders.”® A 
consistent finding across this literature concludes that ERP systems function to 
centralize administrative and managerial power in conjunction with a further dis¬ 
placement of academic staff and students already isolated from arenas of decision 
making. Writing from a quite different perspective and drawing on his experi¬ 
ences in the academic labor movement, Marc Bousquet analyzes how the “infor- 
mationalization of labor” is a managerial undertaking that “manipulate [s] objects 
as if they were data.”^ Irrespective of whether they are car parts, novels, military 
armories or, for that matter, knowledge workers, all can be made available accord¬ 
ing to “an informatic logic: on demand, just in time, and fully catalogued.”'® 

In Britain, Europe, and Australia, ERP systems are coincident with neoliberal 
policies geared toward the corporate turn within universities characterized by a 
decline in government funding for higher education and a subsequent commercial¬ 
ization of knowledge and introduction of fee paying models for student tuition. As 
Erica L. Wagner and Sue Newell explain, “The trend toward ERP ‘business solu¬ 
tions’ reflects the ‘marketisation’ of universities where institutional governance is 
now the domain of professional managers who aim to mitigate risks while remain¬ 
ing competitive in an increasingly complex global higher education marketplace.”" 
Moreover, ERP systems have a leveling effect on institutions, making universities 
much like any other organization.*® When ERP systems are taken as the object of 
study, the extent to which new modes of governance special to higher education 
institutions extend to other sectors of industry and society begins to appear as less 
a case of universities setting policy agendas vis-a-vis institutional reform or, vice 
versa, universities being subject to the external force of corporatization wrought by 
neoliberal policies and the commercialization of daily life. Instead, the university 
becomes one of many institutional settings whose economy increasingly comprises 
data extracted from routine practices managed through digital interfaces, databases, 
and software systems. The enormous costs of ERP consultancy, implementation, 
customization, and maintenance—running into the tens and often hundreds of 
millions of dollars—is offset by the promise of future cost savings through leaner, 
more efficient operations following the restructuring of organizations brought 
about by enterprise systems. The reality is somewhat different, with organizations 
having to wait years before seeing economic returns on their ERP investment, and 
running the risk of financially crippling themselves in the intervening years. 

Unless organizations have finances to meet the considerable costs associated 
with customization, they will be forced to adjust their practices to parameters 
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embedded in generic software packages.*^ As historian of technology Rosalind 
Williams notes, “Since the cost of adaptation is high, the bias is toward standardiza¬ 
tion.”''^ A further risk is therefore born with modifying the default settings of ERP 
systems. The more localized customization becomes, the greater the chance of 
conflicts in the standards and protocols that enable updates from software suppliers 
and communication between organizations and operations.'^ The implications 
here for coordinating the movement of people, things, and finance along global 
supply chains are not hard to imagine. Without real-time interconnection logisti¬ 
cal operations become exercises in inefficiency. Customization becomes the cul¬ 
prit of protocological conflict. It is in this sense that software determines 
organizational change. 

A few words need to be said on how the technological force of determinism 
is invoked in this chapter’s analysis of logistical media. Countless textbooks and 
introductory works crowding the field of media and communication attribute a 
moral depravity to those perceived as sliding into techno-determinist positions."” 
Certainly, on the face of it there seems something sensible in pointing out the 
clear limitations of the classic sender-niessage-receiver model of communication. 
Let your kid watch too many violent cartoons or load up on aggressive video 
games and they will flip into a rampant psycho. That sort of thing. Aside from 
the often hysterical claims of an evil media, the critique of linearity here usually 
overlooks the more nuanced model of cybernetics proposed by Norbert Wiener, 
which was interested in processes of nonlinearity, random noise, and feedback.'^ 
Within models of second-order cybernetics, complexity, and variation are sub¬ 
sumed within a dynamic system. Determinism does not dispense with contin¬ 
gency. Pairing German media theorist Friedrich Kittler with the economic 
writings of Marx and Engels, Geoffrey Winthrop-Young quotes the following 
correspondence between Engels and Joseph Bloch in 1890: 

According to the materialist conception of history, the ultimately determin¬ 
ing element in history is the production and reproduction of real life. Other 
than this neither Marx nor I have ever asserted anything else. Hence if 
somebody twists this into saying that the economic element is the only 
determining one, he transforms that proposition into a meaningless, abstract, 
senseless phrase.'® 

By Winthrop-Young’s account, a Kittlerian approach can replay this proposition 
as the media-technological determination of “the production and reproduction of 
data” and discourse as a force underscored by contingency."* Similarly, ERP soft¬ 
ware is not the only determining element in the transformation of organizational 
cultures and economies. Budget cuts, policy directives, labor composition, geo¬ 
graphic location, and currency exchange rates are among the key elements that 
shape organizational change. But, very specifically, enterprise software coordinates 
activity in a wide range of material settings (ports, warehouses, transport, university 
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activities, military operations, etc.) through predefined and, for the most part, fixed 
parameters. That ERP systems function through computational processes that 
require certain personnel in an organization to be allocated role X as distinct from 
others being assigned access to area Y, or to be granted permission to undertake 
task Z demonstrates the relation between ERP systems and security as it pertains 
to those working within an organization, which I take here as an instance of sub- 
jectivization determined by code. 

In the case of enterprise software, the tendency is for organizations to accept 
the supplier’s template in order to minimize immediate costs associated with 
implementation and future costs resulting from ongoing maintenance. The sum 
effect makes for diminished organizational and cultural variation within and 
between industrial sectors and institutional practices. The now widespread adop¬ 
tion of ERP systems across the higher education sector registers the rise of the 
enterprise university as an institution whose component parts function as interop¬ 
erable units able to respond to external contingencies as they arise. Fluctuations in 
currency exchange rates and visa regulations that affect international student 
enrollments can be offset in the marketing office by adjusting ERP modules that 
inform a policy directive issued across the university to target domestic students 
and increase local enrollments in degree programs. As Williams recollects follow¬ 
ing the implementation of SAP’s R/3 client-server enterprise system and relational 
database at the Massachusetts Institute of Technology in the mid-1990s as part of 
its Reengineering Project: “Once work is reconfigured in technological terms . . . 
it is profoundly shaped by the logic of the supporting technology. The rules that 
govern the technology start to govern everything else.”^® Simon Head considers 
the impact of ERP implementation on labor as a reiteration of Taylorist techniques 
of labor management, in which workplace routines “are the assembly lines of the 
digital age, complete with their own new digital proletariat.’’^' 

As soon as informal and contingent elements such as infrastructural sabotage, 
economies off the grid, software glitches, labor strikes, and financial crashes are intro¬ 
duced into the logistical scenario then parallel worlds come into being. This means 
not that the “failed” determinism of the technical system enters the realm of the 
fantastic but rather that the constraints of the system prompted unforeseen action. 
While economies off the grid would seem to be outside of logistical technical sys¬ 
tems, and therefore immune to technical determinism, they nonetheless hold a rela¬ 
tion to such systems either because they are excluded or as a consequence of their 
force. Moreover, if one were to experience a guided tour of informal economies off 
the grid, there would in all likelihood be encounters with material objects whose 
presence was made possible precisely because of systems of production and distribu¬ 
tion enabled by the grid. So the invocation here of economies off the grid needs to 
be read as condition that is only even partial, outside perhaps the more extreme off- 
the-grid lifestyles entirely absent of goods obtained through supply chain networks. 

Even if contingency can’t formally be incorporated into the parameters of 
logistical operations defined by software architectures and strategic interests, it 
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doesn’t mean that it is outside the universe of logistics per se. Instead, another 
manifestation or extension of logistics emerges, when understood as an operation 
underscored by the problem of movement: financial transaction, labor migration, 
military deployment, administrative routine, and so forth. Logistics, in other words, 
is not only an adaptive technology able to accommodate contingency. It is also a 
technology of penetration, seeping into reserves of life that exist beyond the world 
of supply chains. As Stefano Harney and Fred Moten ascertain, “Logistics is no 
longer content with diagrams or with flows, with calculations or with predictions. 
It wants to live in the concrete itself, in space at once, time at once, form at once.”^^ 
For now, the economy and design of enterprise software does not have that kind 
of traction, though it is worth noting how social media technologies instantiate the 
moment of “lifestream logistics” in which our relations of touch, perception, and 
response are captured by gesture-based interfaces whose user experience design is 
framed within a juridical regime that sees life as the object of patent law.^^ 

It would be negligent of critique to overlook the politics of parameters in a 
study of how ERP and CRM systems shape organizational practices and econo¬ 
mies of extraction. How might the rules and parameters of enterprise systems 
govern the economy of data accumulated through routine organizational prac¬ 
tices? What sorts of data are gathered and where do they go? What are we to make 
of provocations by university CEOs who declare with zeal that their organization’s 
finances can be expanded substantially through the sale of data amassed through 
ERP systems to interested third-party clients? Is this just part of a logistical 
lifestream moving from social media data-mining economies to the higher educa¬ 
tion sector in dire need of new models of revenue generation? No doubt that is 
part of the sales logic coming out of the IT sector. But it is not one that is widely 
advertised or discussed within university settings, since issues around privacy and 
data security are understandably highly sensitive and do not augur well for placat¬ 
ing the already nervous state of a frazzled faculty. 

Who really needs a manager when decisions become computational calcula¬ 
tions? The world increasingly becomes coded vanilla.^** Decision is democratized 
to include the grammar of code, at least for those invested in the object-oriented 
ontology (OOO) paradigm. But it is no longer a two-way street between the world 
of subjects and objects when engineers design the defaults of software that then 
decide how organizations will operate. As Alexander Galloway puts it, “object- 
oriented infrastructure skims off unpaid surplus-value from living networks.”^^ 
Such operations special to technologies of post-Fordist capitalism apply just as 
much to how universities search for new ways to extract value from the work of 
experience manifested as data within ERP systems. 

With the financial models on income returns stemming from student debt 
repayments looking to fall considerably short of expectation, universities may 
become emboldened—if they are not so already—to explore alternative options 
for supplementing their operating budgets through the trade in data.^*" As one 
business report on higher education management put it in 2007, “Highered 
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institutions across the globe are rethinking their ERP and CRM investments with 
a new goal in mind: total financial management coupled with total student rela¬ 
tionship management from recruitment and enrollment, through retention, gradu¬ 
ation, and even alumni giving.”^^ The sale of data to third parties in search of new 
market demographics is an extension of the logic of fmancialization of debt by the 
university sector. 

By Maurizio Lazzarato’s reckoning, “Debt acts as a ‘capture,’ ‘predation,’ and 
‘extraction’ machine on the whole of society, as an instrument for macroeconomic 
prescription and management, and as a mechanism for income redistribution. It 
also functions as mechanism for the production and ‘government’ of collective and 
individual subjectivities.”^® Following the tech-wreck of 2000—2002 and then 
financial crash in 2008 triggered by the trade in derivatives associated with sub¬ 
prime mortgages and the housing bubble, the fmancialization of student debt has 
become one of the new grazing grounds for capital, registering the “transfer of 
fiscal responsibility from the state to the individual.”^® The economy of debt 
through student loans is now firmly entrenched in the repertoire of university 
techniques in fund-raising. It has resulted in many students shackled with debts 
in the tens of thousands of dollars and often higher, particularly those graduating 
from Anglophone academies where policies of privatization tend to be more 
deeply entrenched than elsewhere in the world. Andrew Ross notes how in the 
U.S. context student loans could not be discharged through bankruptcy, making 
them “among the most lucrative sectors of the financial industry.”®” 

Collective analysis of student debt by New York based participants in the Strike 
Debt assembly, an offshoot from the Occupy movement, resulted in the Rolling 
Jubilee project that raised funds in order “to purchase distressed debt for pennies 
on the dollar.”®* While such interventions will in all likelihood be limited in scale 
due to problems in sustaining and enlarging social-political movements, they 
nonetheless highlight the fmancialization of the education sector—something 
largely unknown by many working within higher education to say nothing of 
broader publics. My interest is in how data derived from ERP operations within 
but not limited to higher education institutions constitute a new form of finance 
capital in logistical economies. 


Finandalization and Algorithmic Extraction 

Since the mid-1990s high-frequency trading has involved an algorithmically engi¬ 
neered world of automated securities trades (stocks, bonds, derivatives, options, 
futures) that execute mathematical calculations, crunching data and performing 
trades that frequently exceed the capacity of the human brain to compute.®® In a 
Twitter post on April 20,2014, media theorist Geert Lovink wrote, “The topic of 
High-Frequency-Trading quickly dissolves into a smorgasbord of mnemonics and 
technical terms.”®® But what if instead of examining finance software, we consid¬ 
ered algorithmic operations adjacent to finance capital and in so doing identified 
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dynamics, conditions, and processes that might open new lines of critique of 
finance capital? Central to such an inquiry is the relation between finance capital, 
algorithms, and labor. Again, ERP systems provide a point of entry here. 

First, however, it is helpful to set out some of the defining features of fmancial- 
ization. Christian Marazzi: “it is necessary to analyze financialization as the other 
side of a process of the value production affirmed since the crisis of the Fordist 
model, i.e., since the incapacity to suck surplus-value from immediate living labor, 
the wage labor of the factory.”^'* Marazzi deviates from conventional critiques of 
financial capitalism, arguing that “financialization is not an unproductive /parasitic 
deviation of growing quotas of surplus-value and collective saving, hut rather a new process 
of value production.”^^ In assessing this process which has seen massive social and 
economic transformations over the past thirty years, with a hugely disproportion¬ 
ate shift from the so-called real economy of manufacturing to the new generator 
of surplus-value in financial capitalism, Marazzi observes the following: “There has 
been a transformation of valorization processes that witness the extraction of value 
no longer circumscribed in the places dedicated to the production of goods and 
services, but, so to speak, extending beyond factory gates, in the sense that it enters 
directly into the sphere of circulation of capital, that is, in the sphere of the exchanges 
of goods and services.”^* 

Algorithmic architectures are central to the organization of communication 
systems that make possible the circulation of capital. According to Tiziana Ter- 
ranova, “an algorithm is an abstraction.”^^ Their power is to “modulate our rela¬ 
tionship with data, digital devices and each other.” Algorithms reorganize 
production, distribution, and consumption, constituting new modes of value cre¬ 
ation. If one leading software developer’s declaration that “63% of the world’s 
transaction revenue touches an SAP system” is anywhere near accurate, then a 
considerable portion of this activity is of a logistical kind.^® Algorithms hold value 
as a means of production upon converting what Terranova calls the social knowl¬ 
edge “abstracted from that elaborated by mathematicians, programmers, but also 
users’ activities . . . into exchange value (monetization) and its (exponentially 
increasing) accumulation (the titanic quasi-monopolies of the social Internet).” 
Terranova is careful to point out that while capital—and more orthodox variations 
of Marxism—view algorithms as forms of “fixed capital” or “instrumental ratio¬ 
nality” in the pursuit of capture and control, “it seems important to remember 
how for Marx, the evolution of machinery also indexes a level of development of 
productive powers that are unleashed but never totally contained by the capitalist 
economy.”^^ Translated to the work of code, this means that algorithms cannot be 
reduced to homogeneous rules, functions, instructions, and infallible executions. 

In The New Ruthless Economy: Work and Power in the Digital Age, Simon Head 
identifies a series of connections between the rise of ERP systems in U.S. corpora¬ 
tions, the stagnation of wages throughout the “golden years” of the 1990s, and mass 
layoffs despite increases in workers’ productivity. In Head’s narrative, ERP systems 
control labor in ways that amount to a continuation of the model of the Fordist 
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assembly line and the Taylorist science of managing labor. In her study of fman- 
cialization and global management consultancy in China, Kimberly Chong gently 
contests Head’s view that ERP systems mark a continuity of Fordism, and recounts 
how “ERP systems started to be installed en masse in the 1980s—around the same 
time that the predominant model of capitalism, which has its roots in the United 
States, shifted away from the welfare capitalism that characterised Fordism.”'"’ 
Chong notes instead how this period coincided with the role of stock markets as 
a determinant force in the “allocation of resources” coupled with the rise of 
“shareholder value,” or, in a more extensive sense, what Randy Martin terms “the 
fmancialization of daily life.”'*’ The “new economy” of the dot-com era was soon 
to follow, then crash, only to be reborn as subprime mortgages, which, following 
the 2008 financial crisis, migrated in part to the fmancialization of student debt. 
The consultancy culture and business of ERP implementation have largely man¬ 
aged to ride through the past thirty years remarkably unscathed; indeed, it has been 
a period of exceptional growth in the enterprise software market. One key reason 
for the success of ERP systems rests with their allure for corporations as “a repre¬ 
sentation of modernity and vector of value.”'*^ They become a measure within 
both corporate and nonprofit sectors of best practice and a standard for organi¬ 
zational reform geared toward greater productivity, efficiency, and profit 
generation. 

Chong places labor as the centerpiece of management consultancy: “the crucial 
work of management consulting is to establish the practice of managing labour as 
financial capital.”'’’ And the chief device for managing labor is through ERP sys¬ 
tems: “ERP systems are a means of automating and disseminating the fundamental 
practices of fmancialisation.”'’'’ Building on the ethnographic research of Anna 
Tsing and Marilyn Strathern, and the STS/ANT work of Annemarie Mol and 
John Law, Chong considers ERP systems as constructing labor as a “fmancialised 
subject” to be governed within an array of an organization’s financial assets.'” 
Labor is reduced to the status of data, able to be managed and shuffled about 
within the algorithmic environment of ERP systems. Moreover, ERP systems are 
perfectly suited to the logic of neoliberalism vis-a-vis the organization of produc¬ 
tion and management of labor: “ERP systems both institute the economic ratio¬ 
nale for, and provide the technical means of, contracting-out.”'*" 

How, though, do ERP systems extract value from the dual uncertainty of both 
living labor and algorithmic architectures? ERP modules in finance, payroll, and 
human resource management calculate wages, deductions, overtime, annual leave, 
financial risk, market growth, and the like. These modules do not extract value so 
much as manage its allocation. Designed to automate basic financial and adminis¬ 
trative of operations within and across organizations, these particular ERP modules 
make labor accountable and measurable, albeit in fairly limited ways. As extraction 
machines, ERP systems are realized once the data accumulated through routine 
organizational practices is aggregated and packaged as tradable commodities to 
third-party clients. By mining ERP data, organizations are able to develop new 
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revenue streams usually associated ivith the economy of social media corporations 
such as Facebook and Twitter. In the case of ERP systems within universities if not 
other organizations, the economy of data mining is easily undertaken without the 
consent, let alone awareness, of academic employees, prospective students, or even 
high-level management who may then find themselves targets of marketing cam¬ 
paigns based on demographic data supplied. Such is the abstract operation of 
algorithmic architectures, where computational processes whir along in the back¬ 
ground of daily institutional practices. 

Despite the seemingly totalizing force of ERP systems, Luciana Parisi insists that 
there is an incomputable ontology intrinsic to algorithmic architectures. Receptive 
to uncertainty and randomness, incomputable algorithms are, for Parisi, “instances 
of postcybernetic control” able to prehend (anticipate) and preempt change and 
transformation immanent in the present."*’ If we are to take ERP systems as a tech¬ 
nology of control in which labor is constituted as a financial subject to be made 
accountable within a temporal regime that coincides with the extraction of value, 
what sort of design flaws within algorithmic architectures corresponding with 
ERP systems occasion the possibility of refusal or subtraction from the logistics of 
control? 

The backend security of ERP systems such as those provided by SAP is known 
to have glitches and software vulnerabilities, and intentionally so: As with most 
software developers, ERP providers require an automated traffic in data on soft¬ 
ware performance as part of the system testing, development, and updating process. 
However, this access to an organization’s data opens the potential for ERP compa¬ 
nies or their subsidiaries to have advance insight into a client’s market strategies 
and financial transactions. Such a practice effectively transfers the power of what 
ERP providers like to promote to clients as “real-time business intelligence” 
enabled through data analytics that make possible the prediction of market trends 
and management of organizational operations. 

To suppose that ERP providers are engaged in some form of insider trading 
based on the capacity to access critical business data can be passed off as a form 
of paranoid speculation. More alarming for organizations is the vulnerability of 
ERP systems to unauthorized access to data. The prevalence of security flaws 
within ERP systems is detailed in a report from a Russian consultancy firm spe¬ 
cializing in security monitoring of SAP: “According to the statistics of vulnera¬ 
bilities found in business applications, there were more than 100 vulnerabilities 
patched in SAP products in 2009, while it grew to more than 500 in 2010. By 
the August of 2013, there are more than 2700 SAP Security notes about vulner¬ 
abilities in various SAP components.”"*® The substantial increase in security flaws 
may be related to the launch in 2012 of SAP HANA (High-Performance Analytic 
Appliance), an in-memory relational database management system with cloud 
services promoted in 2013. The migration of an ERP system to cloud computing 
increases the likelihood of security vulnerabilities associated with Internet 
communications. "*’ 
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The design of computational exploits to hack into ERP systems should not be 
seen as the stuff of organized crime alone. In October 2012 the hactivist network 
Anonymous claims to have breached the SAP ERP system of Greece’s Ministry of 
Finance in the lead up to another round of economic austerity measures to be 
voted on by the government. Earlier in 2012 Anonymous had taken down the 
website of Greece’s Ministry of Justice. Mobilizing under the Twitter hashtag 
#OpGreece, Anonymous called on Greek citizens to revolt, and claims to have 
“gained full access to the Greek Ministry of Finance’’ were followed by a list of 
username and password details for numerous leaked documents.^” Before signing 
off with a passing critique of Greek citizens’ financing of European banks and 
international hedge funds, the announcement makes clear the weakness of the 
Ministry of Finance’s ERP systems: “Those funky IBM servers don’t look so safe 
now, do they . . . We have new guns in our arsenal. A sweet Oday SAP exploit is 
in our hands and oh boy we’re gonna sploit the hell out of it.’’^* While the hack 
by Anonymous was not acknowledged by SAP, it is worth noting in as much as it 
signals a political awareness on the part of social-political movements of the power 
of ERP systems and the need to focus critical attention on logistical media and 
financial infrastructure. Key to the power of logistical media such as ERP systems 
is the capacity to govern labor in real-time. The temporal regime of ERPs thus 
marks an obvious target for techno-political attack. 


Refusing Gamification 

Amazon’s automated marketplace, Amazon Mechanical Turk (AMT), is one exam¬ 
ple that suggests how labor circumvents algorithmic control. Launched in 2005, 
Mechanical Turk is a crowdsourcing platform that allocates microtasks involving 
basic data entry—tagging objects in photographs, writing short product descrip¬ 
tions, transcribing insurance claims, commenting on blog posts, maintaining Twit¬ 
ter profiles, etc. Payment varies from pennies to dollars depending on the task and 
is adjusted according to country of origin with “turkers” from poorer countries 
paid less than those from wealthier countries. The assumption underlying AMT is 
that humans can be organized to do low-level routine tasks more efficiently and 
reliably than niachines.^^ That is, humans can be trained to work like machines. 
There is nothing especially novel about such an assumption. It was one that defined 
the industrial age with weaving technologies such as the spinning jenny and the 
assembly lines of Henry Ford’s car manufacturing plants. The only problem is that 
humans also cheat systems. Paid a few dollars per hour and without any form of 
job security, bonuses, or benefits, and a requirement for those residing in the 
United States to report earnings to Mturk.com as taxable income for the Internal 
Revenue Service (IRS), it is no wonder that workers in the virtual sweatshop of 
AMT might be inclined to enter false data for HITs (Human Intelligence Tasks) 
accepted.®^ Better to break the rules than become the unexpected recipient of 
fraudulent billing, identify theft, scams, and spams.^"* 
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Breaking the rules can manifest as a form of subtracting value from Amazon s 
profits. Whether it is writing cheat scripts that autocomplete HITs, promoting the 
websites of other businesses, or faking your ethnic identity to fill in market research 
questionnaires, Amazon is not immune to meting out reprisals on those identified 
as violating the Turk Participation Agreement. Vincent Mosco notes how in Janu¬ 
ary 2013, “Amazon stopped accepting new applications from international Turk- 
ers because of what the company deemed unacceptable levels of fraud and poor 
worker performance.”^^ In tandem with the legal obligation of turkers to report 
earnings to the IRS, this policy change on Amazon’s part produces a subtraction of 
another kind—namely, the exclusion of international labor from the nationally 
protected low-pay service economy of AMT. 

In an attempt to reassert the power of control over the all-too-human tendency 
to shirk from the task at hand, the managerial class has been on the lookout for 
strategies and techniques that bring labor back into the fold of efficiency and 
increased productivity. Gameplay is now seen as one key “solution” to recapture 
the distracted soul of workers. Gamification techniques designed for organizational 
reform are increasingly implemented across a range of institutions in an effort to 
further enhance productivity levels from labor and organizational activities through 
the logic of play. According to ex-SAP employee and gamification consultant, 
Mario Herger: “Gamification generates a tremendous amount of data on your 
employees’ skill levels .... If you gamified every system and every interaction in 
your corporation, you’d know exactly what each person does and at what level of 
skill.”^* Gamification brings game design and the logic of play into nonentertain¬ 
ment settings. A key goal is to change social behavior, forging closer links between 
companies, employees, and their customers by generating data for computational 
analysis. Workplace performance, for example, is tracked through gamification 
applications. At IT firm Accenture, “collaboration scores are included in their 
annual performance reviews.”^^ In various games designed in conjunction with 
ERP systems, employees “earn” points for inputting data, teams are assigned 
“goals” and “challenges,” performances are evaluated, and “desired behaviors” are 
modulated through user experiences of play. The coupling of play and labor— 
what game theorist Julian Kiicklich coins as “playbor”—registers the current level 
of managerial discourse and software engineering that casts the worker as a subject 
optimized for efficiency.^® The next step for capital’s cycle of replenishment would 
be to make the realm of the unconscious a site of “primitive accumulation” from 
which economic value can be extracted through computational means. 

According to Gartner analyst Brian Burke, gamification is also “leveraged for 
change management” in organizational settings. And as Imran Sayeed, chief tech¬ 
nology officer (CTO) of NTT Data Inc., explains: “The nice thing about a game 
is that it collects incredible analytics, and so every manager can see the progress of 
their team members through the game—where they did well and where they are 
having issues—so they can offer to help them offline.”*® This centrality of manage¬ 
ment within the seat of control is one that resonates across sectors. Virtual L7 is a 
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computer simulation and serious game of university management training released 
in 2000 and designed by Stanford University education and business administrator, 
William Massy. As Massy and his colleagues explain: “While Virtual U is neces¬ 
sarily a simulation of real academic life, it is grounded in authentic data and pro¬ 
vides serious lessons in higher education. Toward these ends. Virtual U draws on 
data from 1,200 colleges and universities in the United States.”*’' Bousquet describes 
how players of Virtual U have but one option: to occupy the seat of power as presi¬ 
dent of a university.In producing the subjectivity of the manager in control, PR 
Newswire reports that “Virtual U players strive for continuous improvement by 
setting, monitoring, and modifying a variety of institutional parameters and poli¬ 
cies. Players are challenged to manage and improve their institution of higher 
education through techniques such as creative resource allocation, minority enroll¬ 
ment policies, and tenure parameters, among others.”*’^ 

While Virtual U has now become an obscure artifact in the history of digital 
games for workplace settings, countless others have taken its place. The logic of 
play within Virtual U is duplicated over a decade later in Lead In One, a game con¬ 
cept developed within the SAP Community Network for an iPad application in 
which players assume the role of a sales manager. Business leads are received, duties 
are assigned to members of a sales team, and market prospects are analyzed based 
on data from previous sales, Twitter, and social media feeds. The infant world of 
play made computational increasingly intersects with ERP systems within insti¬ 
tutional settings seeking to extract greater value from data generated by their 
workforces. 

As much as ERP systems are designed with the intention to control worlds, 
their reach will remain highly circumscribed, at least for the foreseeable future. 
Labor refuses, parameters by definition have limits, and the extraction of value 
by capital’s machines can only subsume that which is named. Anonymity 
becomes a strategy of subtraction. The anonymity that attends the culture of 
improper names has historically been a resource for political work seeking to 
refuse the logic of identity and its susceptibility to apparatuses of capture. As 
detailed by Marco Deseriis, a genealogy of improper names includes acts of col¬ 
lective struggle perhaps best exemplified by Ned Ludd, “the eponymous leader 
invented by the English Luddites to resist the introduction of labor-saving 
machines during the Industrial Revolution.”*’'* Other examples of improper 
names central to Deseriis’s study include North American mail artists in the 
1980s adopting the alias of Monty Cantsin, the collective pseudonym of Alan 
Smithee assumed by Hollywood film directors since the late 1960s who wished 
to dissociate themselves from films meddled with by Hollywood studios without 
their consent, and activists in Italy gathering from the mid-1990s around Luther 
Blissett as “a figure of immaterial labor.” More recently, anonymity is often asso¬ 
ciated with the pranks, hacks, and collective actions organized in the name of 
Anonymous, an improper name spawned on the image-based Internet bulletin 
board of 4chan.*’^ 
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Anonymity may seem a strategy of collective withdrawal not feasible in the case 
of enterprise planning systems whose real-time monitoring of movement and 
calculation of labor productivity require people, finance, and things to register 
within databases and screen interfaces as objects to manage in the interests of effi¬ 
ciency. Yet while we all need our user accounts to sign into platforms of work and 
play, these devices require a subject to activate a new file of data generation and 
compilation. At least this is the case for tasks not fully automated. At this point, 
the political limits of object-orientated ontology become clearly apparent. For as 
long as there are subjects that are more than just an addition to the expansive 
agency of objects, there is also scope for a political imaginary not reducible to, or 
able to be readily replaced by, the ontology of objects. The strategies of subtraction 
offered by techniques of anonymity may not combat the economy of data genera¬ 
tion and its subsequent exploitation within economies of exchange, but they can 
shield against the often assumed correspondence between data and the empirical 
thing in itself. For as much as we know in the post-Snowden world of the NSA that 
our data are never secret, at least for now our dreams remain free as sources of the 
imaginary beyond the actionable. 
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7 

IMPERIAL INFRASTRUCTURES 


Like much of the infrastructure that supports our daily life and global economies, 
the topic of data centers is one that is largely surrounded in mystery. The very 
banality of communication rarely compels our imagination to take the step into 
making the concrete abstraction of infrastructure something we might know and 
address. Ushered in with the proliferation of digital media throughout social life, 
and made operational on a planetary scale in the transition from mainframe com¬ 
puting to facilities able to accommodate multiple servers that support the digital 
economy of software-as-a-service (SaaS), the rise of data centers integrates society 
with an economy whose technical infrastructure is defined by storage, processing, 
and transmission. Think cloud computing or the low-latency networks required 
for high-frequency trading followed by other sectors further down the food chain 
of speed (military-industrial complexes, medical services, urban systems, and enter¬ 
tainment industries). But also consider the way institutional differentiation is 
increasingly hard to identify as a result of the limited backend options for organiza¬ 
tions to combine and configure off-the-shelf software services.* So no matter that 
institutions potted across the world are indeed different, the computational archi¬ 
tecture of their operations is increasingly the same, varying only according to the 
minimal options offered by parameterized systems—from logging, billing, visual¬ 
ization, data authentication, predictive analytics, business intelligence, search, con¬ 
version, publication, and backup. Situated within the new universality of 
computational regimes, the calibration of subjectivity and routines of organiza¬ 
tional culture have become standardized.^ It is no wonder, then, that we so fre¬ 
quently feel logged into another groundhog day. This is a defining feature of 
logistical media: Low-level demands prompted by minimal parametric variation 
are what make the world of supply chain capitalism turn around. Again and again. 
Such is the weird ambience of our logistical nightmares. 
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How to operate outside such constraints and invent new systems of organiza¬ 
tion and cultures of expression comprises a parametric politics of the present.^ As 
discussed in the previous chapter, parameters have a determining force in the 
production of subjectivity and the organization of practices and systems. A para¬ 
metric politics, therefore, is a politics of design. It seeks to test the points at which 
systems fail to comprehend the disruption to legacy rule sets. Regardless of whether 
this takes the form and force of contingency or a more targeted intervention that 
makes visible and intelligible the operational logic of the machine as a site of 
struggle and agency, the effects will be similar. Rules are changed, even if only as a 
temporary rupture awaiting the attention of a remote systems operator who can 
think of any number of better things to do with their day. As much as theorists of 
affect may suppose that the induction of intimate atmospheres constitutes a more 
preferable world, the brute materiality of infrastructure designed for communica¬ 
tion, economy, and political control are primary in compositing the world within 
which we subsist as a set of interchangeable modules. At least this is the perspective 
I suggest we assume of logistical media. 

The formatting of infrastructure becomes central to the task of a politics that 
has not yet relinquished the relation between structure, economy, and subjectivity. 
A motivating undercurrent running throughout this book has been the question 
of how to collectively design strategies of intervention that identify increasingly 
obscure and often invisible systems of control. When algorithmic architectures 
modulate and pattern how we encounter the world what, seriously, can one do 
other that submit and click accept? Escaping offline is not an option. But there are 
alternatives. As architectural theorist Keller Easterling proposes: “Exposing evi¬ 
dence of the infrastructural operating system is as important as acquiring some 
special skills to hack into it.”'* In the case of the software and infrastructure that 
comprise logistical media, the object of intervention is at once distant as infrastruc¬ 
ture may just as likely be located thousand of miles from where we may live— 
though often in the case of data centers, it may also be located just around the 
corner. Such infrastructure is also highly securitized. And yet the object of com¬ 
munications infrastructure is also highly integrated into our daily lives as software 
and technological devices. 

This paradox of remote intimacy has long been a feature of communications 
media. It just becomes amplified with digital logistical media that coordinate 
global supply chains and govern work routines. The prospect of submitting 
entirely to regimes of control is just too depressing. Paranoia as method, however, 
does lend itself to a form of diagnosis, disclosing something about the infrastruc¬ 
tural conditions of our present. Remember the pre-Snowden era. Many had a 
hunch that something on the scale of the United States’ National Security Agen¬ 
cy’s (NSA) PRISM machine was entirely possible. Some even had a deep technical 
knowledge that confirmed such surveillance operations were underway. Paranoia 
as method, in this instance, served as a preemptive strategy of our post-Snowden 
present. But did it have any substantive effect in terms of shifting our online 
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practices and behavior? Hardly at all. Fortune 500 companies are ramping up their 
encryption systems, but most of us carry on as usual, comfortably indifferent with 
the sense that resisting against online spaces of obfuscation and control can also 
only achieve so much before the surveillance machine regains its authority to 
interrupt and inspect without consent.^ 

The key point this chapter takes from the case of NSA’s PRISM program is that 
it inaugurated a new regime of territorial power based upon the aggregation and 
analysis of data in real-time. Territory is understood here as spatial and temporal 
regimes specific to the operation of data. Territory is thus not limited or reducible 
to the geographic and political borders of the nation-state. The geoeconomic and 
political geographic transformation of spatial calculation is, as Deborah Cowen 
argues, central to “the work of logistics [which] is concerned precisely with the 
production of space beyond territory.”* Framed within a technics of territory, the 
Snowden revelations also suggest a new kind of empire and machinic imperialism 
in terms of the use of communications infrastructure for data sharing and surveil¬ 
lance as systems of logistical control.^ As Internet entrepreneur Kim Dotcom notes, 
the “Five Eyes Alliance” between intelligence agencies in the United States, Can¬ 
ada, Australia, New Zealand, and the United Kingdom “effectively permits those 
governments to circumvent the prohibition against gathering data on their own 
citizens by sharing information across the Five Eyes intelligence community.”* The 
data and information shared on an NSA operated spy cloud shows how these intel¬ 
ligence agencies are working together to overcome legal and geographic limita¬ 
tions of the nation in their own state-based democratic contexts. Along with the 
tech companies in collusion with NSA (Facebook, Google, Microsoft, Yahoo, 
Apple, and Dropbox), we can assume other aligned countries might act or be act¬ 
ing already in similar ways. The capacity of the PRISM program to exploit vulner¬ 
abilities in real-time at the level of communication links between data centers 
further extends this book’s general definition of logistical media.* Moreover, it 
points us in the direction of communications infrastructure as it relates to the 
production of territory. 

In setting out an account in this chapter of the relation between territory and 
telegraphy, 1 wish to establish a parallel with contemporary digital infrastructures 
such as data centers.*® Focusing on the combinatory force of logistics and infra¬ 
structure between the 1800 and 2000 communication systems of cable, 1 argue that 
the logistical operation of imperial infrastructures produces territory in ways that 
skew and structure the relation between states and empire. This periodization is 
less motivated by identifying the operation of prevailing “discourse networks” or 
inscription machines, as Kittler and his proteges would have it, and rather more 
about a variation of geomedial power, as developed by media archaeologist Jussi 
Parikka,** in which the materiality of communication media conditions infra¬ 
structural power as a territorial program. Indeed, my argument in this chapter is 
that the logistical infrastructure of cable is compelled toward territorial expansion. 
It may seem that the geopolitical is primary here. Certainly there is a geopolitical 
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interest that runs throughout this chapter and indeed much of this book. Whether 
there is a “deep time” (Zielinksi) component to logistical media at the mineral 
level, which consists, for example, in the rare earths used in the manufacturing of 
microchips, hard drives, computer screens, and fiber-optic cables with secondary 
economies in the electronic waste industries (chapter 4), is not something this 
book addresses.*^ But I am suggesting that in conjoining the geopolitical with 
logistical media, one identifies the operative dimension of geomedial power. 

Think of string. It might be purchased as a ball, but if it is to have a life beyond 
the storage cupboard its tendency is to unravel into chaos across the kitchen floor. 
This potential is amplified when the ball of string makes contact with the hands 
of a child, the fumbling fingers of an adult, or curious paws of a cat. The cat, child, 
fingers, string, and floor coupled with the physical-cognitive capacities and prop¬ 
erties of each are combined as a device or apparatus. The social and physical 
struggles that may ensue from this chaos instantiate a form of geopolitics played 
out across the surface of the floor. 

The concept of logistical media invoked throughout this book is not much 
different, though there is one key distinction: Chaos is far less a part of the organiz¬ 
ing logic than the multiple technical, economic, geopolitical, and material param¬ 
eters that drive logistical media as a system of coordination, communication, and 
control. Logistical media are activated as orientation systems in the instance of the 
arrangement between software, infrastructure, and labor. This chapter examines 
how the territoriality of power manifests through communications infrastructure 
such as telegraphic cables and data centers to produce a new sovereign entity that 
I term the logistical state. 

The Territory and Territoriality of Power 

How does infrastructure constitute the state? In setting up the foundations for a 
theory of the state. Max Weber follows Leon D. Trotksy: “Every state is founded 
on force.” This classical definition of the state is often translated and interpreted as 
the state’s monopoly on violence and has informed much theorization of the state 
throughout the twentieth and twenty-first centuries.'^ Weber makes the important 
additional qualification that brings population—or what he prefers to term 
“community”—and territory into the orbit of state power: “The state is the 
human community that, within a defined territory—and the key word here is 
‘territory’—(successfully) claims the monopoly of legitimate force for itself”*'* What 
might it mean to think the state, territory, and population as they intersect with 
processes of informatization and, more specifically, the geography of data centers? 
If territory consists of the organization of power across spatial scales and technical 
systems, then what are the implications of infrastructure for a theory of the state?*^ 
And how might we think the temporal properties special to the optimization of 
speed (low-latency) within data centers? Such questions begin to alter the baseline 
Weberian model of the state that has informed so much theorizing of the state. 
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whether in radical or conservative veins. Approaching the question and constitu¬ 
tion of the state in such a way involves foregrounding the production of territory 
through infrastructure—rather than a monopoly on violence or exertion of 
force—and thus contributes a media-theoretical perspective to scholarship on state 
formation. A focus on infrastructure as it bears upon the composition and territo¬ 
rial scope of the state unshackles state formation from classical varieties of political 
thought and social imaginaries that assume territory and state as tied to the geo¬ 
graphic borders of the nation. I am not suggesting an infrastructural approach 
eclipses the extensive and diverse theorization of the state so much as further 
complicates the organizational logic of power attributed to the state as an entity of 
transformation. 

For centuries territory has been synonymous with the contest of power. Con¬ 
ventionally understood as a bounded space of varying scales, Stuart Elden, in his 
book The Birth of Territory, argues for a more critical appraisal of territory as it bears 
upon the authority of the state. Elden proposes an investigation of historical 
dimensions and conditions of possibility not typically featuring in studies of the 
state as a “bordered power-container” (Giddens).'*’ But as Elden notes of John 
Agnews identification of the “territorial trap,” the spatiality of power need not be 
reduced to the territory of the state. The territory of data centers includes not just 
the geography of cables that span its operations; it might also be understood in a 
more diagrammatic sense as consisting of elements or entities and their capacities 
brought into relation. Such a notion of territory also suggests a more flexible 
comprehension of time and space that can be termed territoriality. One could 
inquire, for example, not only into the temporality of low-latency networks special 
to high-frequency trading, but also into the labor regimes that construct data cen¬ 
ters, assemble its hardware, undertake technical maintenance, and administer plat¬ 
form operations. The temporal rhythm and spatial circumstance of each of these 
jobs is not independent of the spatial configuration and temporal propensity of 
data centers. The 24/7 maintenance of servers, for instance, may combine onsite 
technicians with remote network operators residing in different time zones. Such 
examples illustrate the ways in which the territory and territoriality of data centers 
is both enabled and defined by multiple spatial layers in conjunction with variable 
circuits of time. Part of the scalar dimension of data centers is not territorial in the 
geographic sense but is rather derived from amassing colossal amounts of data that 
enable the centralization of analytic and economic power. “For the data-driven 
world,” as Gary Hall notes, “is one in which the data centre dominates.”*^ The 
capacity of data centers to operate as sovereign entities instantiates infrastructural 
imperialism in the form of logistical empires. 

There is thus both a territory and territoriality to logistical media and infra¬ 
structural power from which geopolitical implications and media-theoretical 
propositions emerge. As a political technology of containment, logistical media 
produce new forms of territory that govern the movement and economy of data 
tied to labor, finance, and things. Territoriality, by contrast, consists of the 
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production of space and time beyond the constraints of bounded space specific to 
the borders of the nation-state. The movement of data, operation of software, and 
design of infrastructure is enforced through juridical regimes that encode the ter¬ 
ritoriality of logistical media with legal protocols bringing logistical operations in 
relation to institutional settings of both state and suprastate legal apparatuses.*® The 
policy, technical, and legal architecture of intellectual property regimes (copyright, 
patents, trademarks) generates economy, culture, and even subjectivity underscored 
by multiple fronts of dispute within geopolitical and geocultural spaces of connec¬ 
tion and disconnection. 

Territoriality, in other words, involves the work of producing complex arrange¬ 
ments and systems of transmission and exchange that operate both on spatial scales 
and temporal horizons. Importantly, territoriality also consists of spatiotemporal 
practices not reducible to the sovereign authority of states. An example of this 
consists of forms of territoriality produced through reappropriating infrastructural 
technologies such as radio telescopes, which I discuss in this book’s concluding 
chapter to foreground how infrastructure of communication forge sonic geogra¬ 
phies generated from the acoustic soundwaves retrieved from outer space. Elden 
suggests that rather than understanding territoriality as “the condition or status of 
territory,’’ it can also be analyzed as “a mode of operating toward that territory.’’*® 
If territoriality is about operational practices that stem from and, in turn, produce 
territory as new spatialities, then logistical media provide an empirico-analytical 
device that give insight into such processes. 

In sum, then, I will proceed with the following hypothesis: Territoriality consists 
of operational practices specific to infrastructural systems and technical devices, the 
effect of which produce territory as spatial arrangements and temporal dynamics 
that may contest or conflict with state-based claims to control over the bounded 
space of the nation and its sovereign extensions. Such a proposition opens the pos¬ 
sibility for a theory of sovereign media, which I elaborate in the concluding chap¬ 
ter to this book. In establishing a point of reference for these concluding reflections 
on media and logistics, I first focus in this chapter on the territory and territoriality 
of state formation wrought by imperial infrastructures of logistical media. 

While this chapter explores how infrastructure constitutes the territory of 
state and empire, I conclude in the next chapter that the imperial tendency of 
infrastructure is best understood in terms of “sovereign media”—a term that 
first emerged in the nineties during the heydays of net-cultural theory and one 
worth reviving to describe what Eva Horn calls the “medial a priori.”^® This 
Kittlerian precept is reiterated by Stefan Heidenreich as the “technical a priori” 
that foregrounds how the material properties of media technologies define the 
situation of their transformation.^* Yet for Heidenreich the technical a priori also 
comprises a “gap” between the discursive practices of technological and cultural 
research. Attending this line of division are disciplinary, institutional, and eco¬ 
nomic forces, which operate as “incentives” underscoring the invention of media 
technologies. 
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Understanding media in such a way involves a shift away from an ontological 
concept of technology that focuses exclusively on technical properties as the driv¬ 
ers of change and instead casts such considerations within a broader constellation 
of processes that include cultural practices, epistemic objects, and institutional rou¬ 
tines.The geotechnical arrangements of infrastructural imperialism in an age of 
fiber-optic cables, data centers, and low-latency computing lend logistical media 
its pervasive quality Such infrastructure not only conditions the possibility of a 
logistical world gone awry, its technical properties are coupled with a computa¬ 
tional force and political economy of data analytics and integrated technologies 
that saturate every surface and substrate of organic life and inorganic matter. 

When communications infrastructure is not synonymous with the state, nor 
even exclusive to the private sector (since throughout the history of communica¬ 
tion technologies there are frequent examples of public-private partnerships to 
fund the construction of infrastructure), we might shift the unit of analysis from 
political or commercial form—which is an analysis of institutional apparatuses and 
political economy—and instead focus on what Easterling calls the “disposition” 
or “propensity” of infrastructure space and what medium theorists tend to call the 
properties of technological forms.This becomes a question of ontology derived 
from the activity of organization. Daniel Gethmann and Florian Sprenger frame 
this nicely with regard to telegraphic cables: “The cable supplies the world with 
an idea of its connectivity.”^^ Here, the ontological dimension of cable infrastruc¬ 
ture is integrated with or immanent to its substrate, the territoriality of the planet. 
Arguably, the ontology of cable at both material and conceptual levels conditions 
the possibility for the world to know itself through relations. The move from 
technological propensity to planetary knowledge registers the difficulty of teasing 
out the distinction between ontology and epistemology. 

The refrain of this chapter asks what is special about communications infra¬ 
structure such as telegraphy and data centers that lends itself to a territorial pro¬ 
pensity? And can this tendency be considered a form of infrastructural imperialism 
beyond or autonomous from both the state and corporation? Moreover, does ter¬ 
ritory precede infrastructure—the planet as substrate to the propensity of cables— 
or does infrastructure produce the world as territory? As John Durham Peters 
deduces, “infrastructural media are media that stand under.”^'" If technological 
properties are ontologically prior to the state and corporation, questions of state 
formation and global economy can be approached from the perspective of logisti¬ 
cal media and the infrastructure of its operations. But they do not sit in isolation 
from the environments with which they are enmeshed. 

Another political motivation drives my choice in fabricating an analytical 
device that parallels the 1800s with our 2000s, woefully ignoring the passage of 
the long twentieth century. In “exposing the evidence of the infrastructural oper¬ 
ating system,” we can also speculate on the ruins of infrastructure. Whether it is 
decommissioned cables and data centers made obsolete, or earlier communications 
infrastructure such as destroyed satellite antennae, or even the hacking of 
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algorithmic architectures that orchestrate the financial transactions of high- 
frequency trading, the infrastructure of power are surpassed by the march of his¬ 
tory. Such a view shares something with Parikka’s summary of the legacy of 
twentieth-century philosophical thought: “only once things fail, then you start to 
see their complexity.”^® This is also an axiom at the core of cybernetic systems that 
are engineered as logistical media. To think of the ruins of logistical infrastructure 
is a form of immanent critique. This is particularly the case with artistic practices 
that collectively repurpose infrastructure for projects never programmed into the 
blueprints of their initial conception. 

The question of how knowledge is organized and, subsequently, how labor is 
managed is also part of this story. In developing a critique of data-driven capital¬ 
ism, what can we learn from the ways in which knowledge is produced and orga¬ 
nized within a technical apparatus? How central is infrastructure to such 
developments, and how might the ruins of a logistical future be reappropriated 
from the slumber of disregard as a resource with which to imagine and practice 
counter-systems that are not beholden to technologies of capture that define the 
current conjuncture? These are questions I address more directly in the next chap¬ 
ter. First, it is necessary to establish how infrastructures of communication as tech¬ 
nologies of power are involved in the production and organization of territory. In 
foregrounding the relation between infrastructure and organization, the case of the 
telegraph provides another point of entry into the production of technical knowl¬ 
edge as a foundation of infrastructural power. As the Invisible Committee observe 
in their analysis of political insurrection and logistics, “power no longer resides in the 
institutions . . . power now resides in the infrastructures of this world!’^'^ 

Arranging Infrastructures of Circulation 

While Brian Larkin defines infrastructures as the physical forms that “comprise 
the architecture for circulation,” Keller Easterling is keen to emphasize that the 
“dispositional” activity of infrastructure is “not reliant on movement but rather on 
unfolding relationships inherent in its arrangement.”®® For Easterling, “Designing 
infrastructure is designing action.” There is an interesting determinate quality to 
Easterling s proposition here, even if she prefers to bridge her thought with Latour’s 
thesis on the performative action of humans and nonhumans as “indeterminate” 
or “dislocated.”®' As Easterling notes in an earlier short text in Mark Shepard’s 
collection on the sentient city, “many infrastructures are the urban formula, the 
very parameters of global urbanism.”®® It is this aspect of parameters as the formula 
to how infrastructure makes worlds that has captured my imagination in writing 
a theory of logistical media. More precisely, the politics of parameters comprise the 
political beyond the imagination of the state. The political, understood as practices 
of struggle, manifests in logistical infrastructure and software that at once consti¬ 
tutes populations as labor-power and exploits subjectivity through the extraction 
of value generated by digital life. The question of how logistics imagines the state. 
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and how its political-economic imaginary refigures the distribution of statehood 
and the organization of its sovereign operations, takes us to the center of a tussle 
between sovereign media and the ways in which modern sovereign entities such 
as the state have become dependent on nonpublic infrastructures in order to main¬ 
tain and exert control.^^ Residing within a media theory of logistics, therefore, is 
also an implicit critique of the fanciful versions of digital politics as seen in the 
celebration of Twitterism as a tool for democracy, or the heat around social media 
inspired revolutions and the advocacy of inclusion-through-consumption. 

When infrastructure is defined in relation to systems of communication and the 
logistics of global supply chains, it is hard not to retain a sense of movement in 
conjunction with Easterling’s “unfolding” arrangements of infrastructure. As 
Peters reminds us, like Harold Innis before him, “the notion of communication as 
the transfer of psychical entities such as ideas, thoughts, or meanings” is something 
we might hold on to.^'* How might the parameters of IT infrastructures shape the 
production of knowledge and the constitution of subjectivity? Can a relation even 
be established between the content of data and the economic interests that frame 
decisions on investment in IT infrastructure? And do the technical requirements 
that distinguish different types of data storage have a bearing on the production of 
its hardware? 

In probing the question of logistical media—of the political geography of infra¬ 
structures and the material force of their situation—we might ask where the data 
centers are located and whether this has any bearing on the design of business 
imaginaries of cloud-based economies. The static mass of data centers is lodged in 
dirt and concrete and seemingly without an object of acceleration required to meet 
Newton’s second law of motion. There would seem, therefore, to be no obvious 
material force generated from their situation. Yet the speed with which data moves 
along the cables extending from data centers across oceanic and continental ter¬ 
ritories does, by contrast, rely on post-Newtonian and nonmechanical physics. 
Herein lies the paradoxical force of the situation of data centers: They are static in 
terms of infrastructural location, but at the operational level they are mobile in 
terms of the acceleration and transmission of data. 

At another register, situation here also refers both to the setting within which 
we find ourselves, and the predicament that attends such placement. This is the 
force of determination. It offers a refuge for those in need of identity (and allocates 
one to you whether you like it or not), and it imposes terrible constraints upon 
our desire for freedom. But as Heidenreich astutely observes, “Materiality of 
media does not need to consist in solid objects only. Whatever transfers a force through 
space or time should be considered.”^^ As is so often the case with data centers and 
cloud computing, “The fundamental material layer often goes unnoticed, even 
though it sets some basic conditions for all communication based upon it.” For 
Heidenreich, critical attention should be turned toward the impact of standards 
and protocols and the ways in which they “enforce material-independent con¬ 
straints.”^^ This takes us to the politics and economy of enterprise software systems. 
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as discussed in previous chapters. But it also allows us to think of how data centers 
exert change and transformation upon economies through the velocity of data as 
a result of their processing operations and the materiality of cables. And perhaps 
also the more immaterial force they exert through their material presence as 
objects in prompting responses to issues of security, surrounding economies, labor¬ 
ing subjectivities, and so forth. 

Indeed, what sort of data traffics through different data centers distributed in 
strategic locations throughout the world? Are there juridical regimes specific to 
different types of data? How is the provenance of data complicated in legal ways 
by the location of its storage? What sort of protocols of hardware and storage are 
required for, say, financial data as distinct from the data collected by the state or 
military apparatus, or produced from what Soenke Zehle terms the “logistical 
lifestreams” that define our social media worlds?^^ And to what extent do the 
technical operations, geography of location, and political economy specific to dif¬ 
ferent data centers determine the types of businesses and organizational practices 
dependent on hosting services? These are questions that also go some way toward 
designing a media theory of data centers, which are a key communication infra¬ 
structure for the logistical processes of contemporary capitalism and global supply 
chains. But there are no definitive one-size-fits-all answers here. Sometimes differ¬ 
ence makes a difference. And sometimes it doesn’t. 

The data center as communications infrastructure extends from bricks and 
mortar of the building, the specific cabling, monitoring, security, and fire safety 
mechanisms of its internal operations; the training regimes (e.g. Cisco networking 
certification) required of its human operators; the kinds of specific computing 
devices engineered to optimize rack space and save costs (e.g., IRU servers); the 
“hardened” software operating systems (usually Linux or other UNIX variants); the 
software utilities used to monitor, route, load balance, and optimize bandwidth and 
network traffic; the algorithms that ensure security, redundancy, and optimization 
in the writing of data to disc—the list could go on. Many of these are necessarily 
standardized and the pathways from military to financial to broader commercial 
application and back again are often complex, circuitous, and seemingly ad hoc 
(but for the strong geographic concentrations of these various industries in parts 
of the United States and elsewhere). A media theory of data centers would, there¬ 
fore, need to accommodate the apparently paradoxical situation of both differen¬ 
tiation (by technical operation, geography, and political economy) and 
standardization. 


Telegraphy, Territory, Empire 

Frequently hidden from view until it breaks down, the geography of communica¬ 
tions infrastructure that drives global economies also defines new territories of 
power. As Matthew Tiesen explains in his account of high-frequency trading (HFT) 
and the spaces of finance capital, “In light of HFT’s appetite for unlimited speeds 
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and unlimited financial-arbitrage opportunities, the central nodes of the global 
finance network—London, New York, Chicago, Tokyo, etc.—are becoming its 
peripheries insofar as these days it s the spaces in between the exchanges where the 
real action occurs—or has the potential to occur.”^^ And as Michael Lewis makes 
clear in Flash Boys: A Wall Street Revolt (a book whose peculiar genre fuses straight¬ 
forward reporting with the anxious pace of a conspiratorial thriller), the relation 
between the geography of fiber-optic cable and algorithmic capitalism is determi¬ 
nate in the economy of high-frequency trading.'*® The “colocation” of exchange 
servers with the computers of high-frequency trading firms function to minimize 
the journey of data, resulting in a form of insider trading that always outpaces the 
efforts of brokers, hedge-fund managers, and ordinary traders. While there is noth¬ 
ing especially new about the impact of finance driven capitalism on labor—^Rudolf 
Hilferding, John Hobson, and later Vladimir Lenin identified how over a century 
ago the structural force of fmanciahzation and imperialism is the basis of “orga¬ 
nized capitalism”***—would nonetheless suggest that data centers register an inten¬ 
sification of such processes. Bringing critical attention to the coupling of algorithmic 
capitalism with data centers instantiates a materiality that helps demystify the 
abstraction often associated with processes of capital accumulation. Although such 
a move also invites further mystification: how to study the inaccessibility of data 
centers as an infrastructural object? And how to even begin analyzing the algorith¬ 
mic architectures specific to HFT and other computational operations of capital? 

Vincent Mosco notes that 40 percent of data centers are located in the United 
States,**^ with Scandinavian countries and Canada attractive options due to their 
cool climate and abundance of water supplies, which along with “their bandwidth 
Internet connections, political stability and financial incentives” are key to offset¬ 
ting energy costs associated with air-conditioning used to cool racks of servers.**® 
Yet the growth over the past ten years or so in the construction of data centers 
around the world, particularly within the Asian region, signals a historic and para¬ 
digmatic shift from the extraction of surplus value from labor as a core structural 
dynamic of the capitalist mode of production to an arguably novel form of sur¬ 
plus data within an economy of algorithmic capitalism that at first appears less 
dependent on the subject of labor. This is especially the case with high-frequency 
trading, where the nano-speed of trade operates beyond the threshold of percep¬ 
tion and with minimal human oversight or intervention. 

When deontologized at the conceptual level as a technical object, the infra¬ 
structure of data centers starts to make clear that labor remains not only as a condi¬ 
tion of possibility, but also a necessary supplement to the algorithm, filling in the 
gaps for processes not yet automated by the machine. Amazon s Mechanical Turk 
(AMT) is one chief example here, where Human Intelligence Tasks (HITs) are 
enlisted for low-value services of microwork not yet accommodated by algo¬ 
rithms.**** This microwork can only be practically facilitated by the new infrastruc¬ 
ture of data centers—it is instructive that one of the largest operators of such 
centers in the world has taken it upon itself to help coordinate the alignment of 
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suppliers and customers of such labor. But AMT should not be taken as excep¬ 
tional here. The sites of labor coordinated through the auspices of the data center 
are many and varied and only increasing. Other less apparently novel examples 
would include the algorithmic monitoring of labor within logistical infrastructure 
such as ports and warehouses, as discussed in earlier chapters. When the efficiency 
and performativity of labor is scrutinized in real-time by enterprise software in 
such settings, the case of AMT positions labor quite literally as if it were an algo¬ 
rithm designed to direct particular functions that result in a known outcome. This 
is the internal logic of AMT, which is premised on an indifference to variation. Yet 
as various critics have pointed out, this does not entirely close the possibility of 
disruption and inconsistency on the part of labor.Scripts can be written to auto¬ 
mate the click and enter routine of AMT tasks involving basic data entry such as 
tag clouds for photographic collections. Workers also reproduce such operations 
manually. But in doing so, labor effectively becomes the algorithmic machine, 
which functions on the basis of parameters and need not be flustered about 
whether or not the data is incorrect so long as it is submitted. Until, that is, quality 
assurance regimes are imposed to ensure a standard of service. 

If the future of work is stupidity, what lines of the political might be staged 
against infrastructures that precipitate the obsolescence of labor and not, simply, its 
transformation into new jobs, as narratives of industrial modernity would have it?'*^ 
This question invites a revisiting of theories of the state as a sovereign entity that 
prepares the ground for the construction and commercial viability of data centers. 
In his study of the English East-India Company, Philip Stern examines the ways in 
which a colonial commercial entity was organized and functioned in ways similar 
to a sovereign state.Indeed, Stern maintains that the East India Company should 
not be envisioned as state-like or semi-sovereign, but rather through its regulation 
of territory, law, populations, economic and civic life, diplomacy, trade, taxation, 
war, and the like as a governing form he terms the “company-state.” Such a thesis 
is novel for the way it pits claims for sovereign authority within a period of mod¬ 
ern empire and state formation across a range of institutional actors. The rise of 
organizations with constitutional powers to decide and govern is not peculiar or 
limited to colonial economies. Nonetheless, a model for producing sovereign enti¬ 
ties beyond the state emerged in part from the corridors of trade and commerce 
facilitated by juridical systems and technical apparatuses of the modern colonial 
era of capitalism.'*® 

Later in this chapter I discuss how infrastructure bears upon the state and 
empire as logistical formations. For now, I turn to the ways in which electric teleg¬ 
raphy in the nineteenth century can be understood as setting the foundation for 
infrastructural power on an imperial scale. The telegraph precipitated the rise of 
two key components of global logistics and infrastructural power that arc across 
the epochs of 1800 and 2000 as instantiations of infrastructural imperialism: sci¬ 
entific management and the industrial research laboratory. As Paul Israel writes in 
his fascinating history of telegraphy and American mechanical invention, “Both 
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the telegraph operating room and the telegraph manufacturing shop provided 
informal technical schools and experimental laboratories similar to those found in 
other industries.”'*^ Telegraphy not only lends the imperial imaginary of empire 
with an infrastructural architecture that conjoins land with sea, it also precipitates 
an organizational form for the production of knowledge. From the mid-twentieth 
century, and especially following the advent in the 1990s of computational forms 
of production and distribution, laboratories are most often settings in which 
knowledge becomes enclosed within intellectual property regimes that inscribe a 
logic of scarcity upon goods, services, and ideas for the purpose of commodity 
exchange. The struggle or, as the case may be, affirmation of closed knowledge 
systems has been around for centuries in the form of guilds, religion, and custom¬ 
ary tribal knowledges. Both telegraphy and fiber-optic networks clearly offer 
potential for opening as well as enclosing knowledge. The tendency, however, has 
been toward the latter. 

Related to the geography of data centers are the imperial and colonial histories 
of communications infrastructure—the submarine telegraph cables that first 
established the corridors of trade, connecting the territory of empire to the speed 
of communication.®** The expansive infrastructural programs undertaken by colo¬ 
nial powers in a large part produced the territorial imaginary of empire and 
economic system of imperialism. The nineteenth-century projects of transconti¬ 
nental and submarine telegraphy, and the railroads along which telegraphic lines 
tracked, serve as the classic examples of how infrastructure secures and indeed 
constitutes the space and time of empire as at once unified and “networked” 
while retaining a political-economic geography predicated on the logic of cores 
and peripheries. No matter if this imaginary with material underpinnings was far 
less coherent and functional in reality as a system of control, its force of infrastruc¬ 
tural power nonetheless made substantive impacts upon colonial economies, sub¬ 
jectivity, institutions, and social life. Bernhard Siegert’s account of how the speed 
and geography of telegraphy intersected with new forms of knowledge, gover¬ 
nance, and subjectivity provides a nice description of what 1 would call the proto¬ 
form of logistical media: 

With telegraphy, a new form of police knowledge based on photography 
and anthropometry became effective for the first time: from now on, the 
knowledge identifying an individual and conveying him to himself could be 
made available anywhere in the world. That such knowledge of things and 
people could be sent infinitely more quickly than things and people them¬ 
selves not only enabled worldwide manipulations of the commodities 
exchange, but also a new conception of the individual that did not depend 
on location.®* 

The arrival of telegraphy, then, ushered into existence the affective experience and 
technical condition of logistical life that brought continuity and connection 
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between colonial centers and margins. An accelerated life at once concrete and 
abstract, a life of immediacy and simultaneity in which movement and transporta¬ 
tion is measurable, accountable, and interchangeable with objects and things ren¬ 
dered as data. But it is the question of how infrastructural operations as a form of 
sovereign media constitute and govern territory, which in turn bears upon state 
formation, that is of interest here. As historian Jurgen Osterhammel summarizes 
in his monumental The Transformation of the World, “the twentieth century was the 
great epoch of the nation-state. In the nineteenth century world, empire remained 
the dominant territorial form of the organization of power.”^^ While empire is not 
the precondition for state formation, one can nonetheless make note of the overlap 
in the territory of infrastructure across these two political organizations of power. 
This pertains especially in the case of the geography of telegraphic cables, which 
provided the cartographic coordinates and geomedial framework for rolling out 
the network of fiber-optic cable necessary for the operation of data centers in the 
twenty-first century and the rise of the logistical state as an emergent form through 
which transcontinental power is organized. I discuss this in more detail later in 
this chapter. 

The range of commercial and governmental entities involved in the laying of 
telegraphic cables was quite diverse, with companies being founded seemingly on 
the hop as commercial opportunities presented themselves to a consortia of inves¬ 
tors. Frequently the state or colonial administration would step in to finance costs 
associated with the laying of cable. This underwriting of commercial interests 
could extend for years, even decades, into the future. Early on, then, prototypical 
forms of public-private partnership preceded what has become a standard feature 
of neoliberal structural arrangements. Daniel R. Headrick notes the political moti¬ 
vation for government support of commercial interests: “The cables around Africa, 
in the West Indies, and across the Pacific were subsidized by various governments 
for imperial reasons.”^^ 

Like the various forms of state subsidization (tax incentives, cheap land leases, 
zoning, etc.) to fund the construction of data centers over the past decade or so, 
accounts of government subsidies to cable companies run throughout the history 
of telegraphy. A consideration of telegraphy in Australia in particular serves as a 
case that registers the imperial dimension of communications infrastructure. The 
history of telegraphy in Australia illustrates this chapter’s interest in how the ter¬ 
ritoriality of infrastructure is key to processes of state formation. Telegraphic com¬ 
munications also brings Australia as a networked, infrastructural node into the 
geopolitical territory referred to in news media and discourses on global trade as 
the Asian region, which I suggest is undergoing a process of consolidation with 
the gravity of the world’s data centers shifting to Asia.^'* As Mosco notes, China is 
investing heavily in the development of cloud computing and data center con¬ 
struction, and by 2016 “the Asia region is expected to lead the world cloud traffic 
and workload.’’^^ As an outpost of empire, Australia becomes tied to the old and 
new worlds through infrastructure, starting with telegraphic submarine cables. 
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In Australia, where the colonial administrations paid considerable sums to cable 
companies for a reduction in the “exorbitant charges—almost ^10 for a twenty- 
word cable message to Britain,’’ the uncertainty of communication was not neces¬ 
sarily overcome by subsidies from the state.^'^ Whether through sabotage of lines, 
cable breakdowns resulting from natural causes, or human fallibility in the decod¬ 
ing of Morse signals, the unreliability in telegraphic transmissions was a persistent 
problem motivating the push for alternative cable routes.Such moves attempted 
to offset the tendency toward monopoly players and their pricing regimes, although 
a government monopoly of telecommunications post-Federation (1901) defined 
most of the twentieth century in Australia. Security issues were another concern 
when much of the world’s telegraphic communications trafficked through British 
controlled infrastructure. 

Despite the frequent interruptions that typified for many the experience of 
cable services, the age of telegraphy—or what Tom Standage defines as “the Vic¬ 
torian Internet’’—was not, in many ways, so different from the pervasive exuber¬ 
ance of the dot-com years in the 1990s and, arguably, continues today with 
innumerable companies launched as start-ups into the world of app economies and 
data services.^® A score of companies oversaw the laying of submarine and overland 
cables. Many were cobbled together or established as subsidiary organizations as 
commercial opportunities became apparent to investors. Unlike the start-ups of 
the dot-com years, holding companies were often formed to raise capital and 
absorb risks associated with the cable rollout—ships would go missing, stranded 
cables in the middle of the ocean were never relocated, copper wire from the lines 
could be stolen or damaged. Once the cable was rolled out the contracts and con¬ 
cessions to land and operate the cables were rolled into a parent conipany.^^ 

The British Indian Submarine Telegraph Company, the China Submarine Tele¬ 
graph Company, and the British Australian Telegraph Company were just a few 
of the many companies overseen by Manchester textile merchant and cable baron 
John Pender.'’” These three cable companies merged in 1873 as the Eastern Exten¬ 
sion, Australia and China Telegraph Company—a subsidiary of Pender’s Eastern 
Telegraph Company, whose head office in London enjoyed “a monopoly over 
cable traffic in and out of Australia” and much of the world.'’* The political econ¬ 
omy of modern communications was defined in the nineteenth century, with 
companies such as the Eastern Extension, Australia and China Telegraph Com¬ 
pany continuing until 1974, “when it became part of Eastern Telecommunications 
Philippines, Inc.”'’^ These days Eastern Communications—a merger of Eastern 
Telecommunications Philippines, Inc., and its subsidiary Telecommunications, 
Technologies Philippines, Inc., acquired in 1986—provides a range of services that 
include data facilities and data management for logistics industries.”” 

Introducing the largest cable head operation “in the world” in 1980 at Cur- 
rimao Cable Landing Station and, more recently, offering potential clients access 
to “green” data centers. Eastern Communications is very much a legacy story of 
colonial infrastructure transformed and adapted over time. The same could be said 
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for the continuity of actors and institutional bodies such as the International Tele¬ 
graph Union (ITU). Founded in 1865, the ITU continues to this day as the Inter¬ 
national Telecommunications Union (1934), which is responsible for the 
governance of technical standards as they pertain to information and communica¬ 
tion technologies. While the ITU played a key if rather ineffectual role in trying 
to wrest control from ICANN during “multi-stakeholder” debates on Internet 
governance during the United Nations’ World Summit on the Information Soci¬ 
ety (2003—2005),'^'* the fact that ITU still exists as an organizational entity is a testa¬ 
ment to a certain institutional robustness and abstraction, at one level, from 
decolonization movements located on the peripheries of imperial imaginations. 
But it is a frequent conceptual, empirical, and historical mistake to assume colo¬ 
nialism as a unilateral exercise of imperial power. Global standards bodies are 
increasingly beholden to former colonies or client-states, notably India and China, 
but Brazil, South Africa, Russia, Mexico, and Indonesia, among other countries, are 
increasingly vocal in these bodies, often to the frustration of US. companies in 
particular. 

As much a result of accident and bureaucratic incompetence than calculated 
design, the prevalence of infrastructural non-interoperability needs to be kept in 
mind when assessing the constitutive force of imperial infrastructures as they relate 
to the composition of state, territory, subjectivity, and labor. The cartographic and 
political imagination that took hold in the antipodes in the nineteenth century— 
one that continues for some until this day—was a result, in part, of different-sized 
gauges for railway tracks in the Australian colonies. This had the effect of stalling 
the relative autonomy instantiated by the occasion of Federation in 1901 and the 
constitution of previously separated colonies as a commonwealth of federated 
states. Different rail gauges also meant that communication between the colonial 
territories tended to be served by sea transport up until the opening of the Aus¬ 
tralian Overland Telegraph Line in 1872, which connected Adelaide in South 
Australia to Darwin in the north, which in turn connected the intercolonial tele¬ 
graphic network within Australia to Singapore via the Dutch colony of Java.*"^ 
With submarine cable connecting Singapore and Hong Kong in 1871, Australia 
was integrated into the British intra-imperial telegraph network. 

As the 1870s progressed, other metropoles and towns in Australia already linked 
through the intercolonial telegraph network since the late 1850s were connected 
to the overseas cable network. The capital city of Perth and regional coastal town 
of Roebuck Bay (Broome) in Western Australia had by 1889 connected to the 
competing Indo-European Telegraph Company, founded by Siemens in 1868. 
With branch offices in London and Saint Petersburg set up following an embargo 
on the firm Siemens & Halske imposed by the director of the Prussian state tele¬ 
graph, “the Siemen’s brothers occupied the nineteenth-century metropolises of 
the great European powers in order to construct international cable telegraphy.”'"'" 
The Siemens brothers thus played a key role in making the imperial force of Brit¬ 
ain possible. But it is important to keep in mind the force of the technical object 
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here. If the Siemens firm was not such a dominant player, there would no doubt 
have been other firms or government agencies that stepped up to facilitate the 
cabling of the planet. Urban centers in the eastern colonies of Australia were later 
connected to New Zealand, Guam, and across the Pacific to North America.'’^ The 
combined effect of such developments in terrestrial and undersea telegraphic com¬ 
munications infrastructure was key to the constitution of a federation of states and 
territories in Australia in 1901.^® Yet the telegraphic cables connecting Australia to 
North America did not sever so much as extend the imperial cartography of the 
“All-Red Line” that tied the pink colors on maps of the British Empire into a 
communication network of control.'’^ According to Siegert, by 1911 ‘“the all red 
system’ was complete. Over 70 percent of the world’s cable was in British hands, 
and the British had a monopoly on gutta-percha, the only known insulating mate¬ 
rial.”^® The strategic significance of landing points for cable disrupts the standard 
geopolitical assumption of core versus periphery: 

The “all red system,” which . . . became a true fetish for the navy and Colo¬ 
nial Office, revealed the world-historical importance of such obscure islands 
as Ascension, Norfolk, Rodriguez, Fanning, and the Cocos: once they had 
become on-land points for the “all red” cable, nothing less than Great Brit¬ 
ain’s “existence as a nation” depended upon their possession.’* 

The extraordinary research on technical and commercial details of cable telegraphy 
compiled at Atlantic-Cable.com gives some idea of the geographic scale of opera¬ 
tion and dominance of Britain in the control of telegraphic communications.’^ 
Between 1845 and 1911 there is an increasing frequency of cable landings over the 
years as the nineteenth century progresses. This should come as no surprise as 
commercial operations increase with the expansion of the cable network and con¬ 
solidation of colonial enterprise. It takes sixty-six years of cable laying to effectively 
straddle the world with wire, at which point the decline of empire effectively 
begins and infrastructure takes command (Figure 7.1). All major regions of the 
world had by the completion of the All Red Line in 1911 been connected and 
these routes remained principal throughout the coaxial period. Even if annual 
growth is unspectacular across this period, the cumulative number of cable land¬ 
ings clearly registers the globalization of cable as it bears upon the territories of 
nations and the reach of empire. 

In this regard we might conceive the nineteenth century as a calm century, a 
time in which the amorphous fmanciahzation of empire occurs through tele¬ 
graphic infrastructure. The entrepreneurial impetus of private companies to 
undertake infrastructural investment was derailed during the war years (1914— 
1919, 1939—1945). The military-industrial complex reclaimed the territory of 
infrastructure as the object proper to the state. Already this was apparent in the 
final years before the All Red Line was complete, with the governments of Britain, 
Canada, Australia, and New Zealand stepping in to finance the cable connection 
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FIGURE 7.1 Number of significant international submarine systems completed, 
1851-1911. 

Source: Atlantic-Cable.com for statics. Figure compiled by Mat Wal-Smith, 2015. 


across the Pacific from Vancouver to Fiji and Norfolk Island and then bifurcating 
with lines going on to New Zealand and Queensland, Australia.^^ As Paul Ken¬ 
nedy notes, only British territories were used for landing stations, despite the pos¬ 
sibility of a shorter and cheaper route with faster services if cable were laid via 
Hawaii.^'* By avoiding dependency on the infrastructure of foreign powers, Britain 
ensured control in the cable economy while consolidating the geographic space of 
empire as an “imperial network.” According to Kennedy, by the turn of the cen¬ 
tury there were also security concerns “in a decidedly hostile world” that moti¬ 
vated the construction of the Pacific cable in 1902. Cable lines in the Mediterranean, 
the Alexandrian-Suez land line, Portugal, Western and South Africa were all at risk 
due to navel weakness or political disputes, and the new line across the Pacific 
provided “a fresh link between Britain and India” and thus opened the prospect 
of “imperial unity” through infrastructure.^^ 
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By contrast, and as one might expect, the laying of fiber-optic cable in the late 
twentieth and twenty-first centuries achieves a similar result vis-a-vis the wiring 
of the world in a matter of years (Figure 7.2). Notably, Britain’s infrastructural 
power in telegraphy is surpassed by the United States in terms of fiber-optic cable 
landings. Other key sites for fiber-optic cable landings include Italy, Singapore, 
Sweden, India, and Hong Kong. This geography of cables begins to suggest some¬ 
thing about the global economy of data centers and how cable produces a new 
territorial logic of the world. If a parallel can be drawn between geopolitical power 
and the implementation of communications infrastructure, the key question here 
would be to ask what regime of power declines and what takes its place in the case 
of the planetary scale of fiber-optic cables? The pursuit of thought in this chapter 
suggests the expansion of fiber-optic cables indexes a waning of the sovereign state 
predicated on the logic of national territory and empire. This is not to suggest the 
disappearance of the sovereign state, as many argued during the 1990s in debates 
around the meaning and effect of globalization. My claim is that the relation 
between the transformation of sovereign power and communications infrastruc¬ 
ture is one that warrants critical attention. There is nothing especially novel in 
such a position, but it is the case that the relation between data centers, fiber-optic 
cables, economy, labor, and power has for the most part not been of interest to 
political theory and is only just beginning to surface in the work of some media 
theorists. 

The territorial space of the nation was broadly contained at a geographic level 
during the telegraphic era, even if its borders fluctuate during times of military or 
political conquest and retreat with concession or defeat. Moreover, the cultural 
imaginaries of the nation-state were more or less coincident with the production, 
distribution, and reception models of broadcast media of communication in the 
twentieth century (radio, newspapers, television). Even though there was sufficient 
territorial bleed in the transmission of signals and distribution of content with 
broadcast media, the cultural and linguistic borders of readers and audiences was, 
again, generally grafted along the lines of the nation. The media-culture situation 
of broadcast technologies complemented, if not reinforced, the sovereign space of 
the nation. Harking back to the territorial logic of networked telegraphy, the 
planetary scale of fiber-optic cables signals the emergence of the logistical state 
whose territorial power is congruent with the operational capacity of infrastruc¬ 
ture and the economy of supply chain capitalism. 

The relation between the technical and the territorial is also worth mention¬ 
ing. Optimal latency was achieved very early in the laying of telegraphic cable. 
Already in the 1850s four to seven strands of copper wire bedded in yarn and then 
encased in gutta-percha insulation conducted signals along cables landing in 
countries such as England, France, Ireland, Sweden, Denmark, Italy, Ceylon, India, 
Singapore, and Indonesia. Across the nineteenth century cable landings on stra¬ 
tegic sites of empire increased in centers of power in Britain, France, the United 
States, Canada, Portugal, and Germany with extensions across the network of 
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FIGURE 7.3 Estimated international submarine cable landings, 1845—1911. 
Source: Atlantic-Cable.com for statics. Figure compiled by Mat Wal-Smith, 2015. 


colonies (Figure 7.3). Unlike the doubling of computer processing speeds every 
two years, there were no especially significant technical advances in the develop¬ 
ment of telegraphic cables. Yarn might be substituted with tanned jute and strands 
of copper conductor sheathed in galvanized iron wires, making for a lighter and 
more durable compound wire, were later used for the transmission of signals. But 
the technical standards were established relatively early in the development of 
telegraphic communications. Advances occurred more at the level of technique 
related to the rollout and reliability of cable as well as its security and longevity. 

The once strategic function of cable landing stations are no longer necessary 
with the introduction of new technical forms of networked communication such 
as fiber-optic cables. The technical realization that particular infrastructural forms 
of networked communication are not sustainable is registered in the shift from 
telegraphic cable stations as relay nodes to point of presence beyond the station. 
Cable stations, in other words, are no longer essential infrastructural nodes for 
accessing fiber-optic signals. The technical development of undersea branching 
units in effect shifts the cable station offshore, resulting in what Starosielski terms 
new models of dispersion for signal traffic.The eventual obsolescence of 
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infrastructure is something we should be attuned to for the possibilities of reoc¬ 
cupation and experimental reengineering—points 1 return to in next chapter. 

From this geotechnical perspective, then, infrastructure complicates the passage 
of state formation and may privilege empire as the primary organization of power 
on the basis of both technical propensities and economic interests. The point at 
which undersea cables make contact with shore at cable stations becomes a form 
of imperial occupation. As Starosielski maintains, “The cable station became the 
critical geopolitical node for all transoceanic traffic: it was a cable colony intended 
to be self-sufficient and culturally insular, autonomous from its surrounding 
geography.”’® Telegraphic cable stations were distinct for the often racially divided 
regimes of labor that serviced the maintenance of stations and technical operation 
of cable transmissions, particularly those located in countries rimming the Pacific 
Ocean.’^ By Starosielski’s account, depending on the location of the cable station, 
domestic service work or manual labor might be undertaken by Australian 
Aborigines, Mauritian, Chinese, or Japanese workers drawn from local commu¬ 
nities with cable operators and administrative staff recruited from the national 
origin of the cable company. In doing so, the cable station “reproduced a micro¬ 
cosm of empire.”®® Such a form of infrastructural abstraction and cultural-political 
exceptionalism holds some continuities with the operation of data centers in the 
twenty-first century. For Starosielksi, the telegraphic cable station of the nine¬ 
teenth century was not shrouded in anything like the secrecy that surrounds the 
cable stations that support the landing of oceanic fiber-optic cables. So it is not 
cables per se that prompt a secrecy of operations as much as the commercial inter¬ 
ests and political agendas that increasingly populate the twentieth century across 
a range of media forms, including telephony, broadcast media, and satellite 
communications.®* 

In the case of cable landing stations as they relate to data centers, a geography 
of proximity prevails between these two infrastructural forms in the interest of 
maximizing low-latency networks able to service economies of speed required for 
a range of sectors, especially those in finance and high-frequency trading. These 
are heavily securitized spaces whose labor regimes are at once localized and fre¬ 
quently gendered with male technicians servicing the severs, while remote workers 
engage in the drudgery of chores such as data entry and the like on the part of 
clients whose operations may be based anywhere in the world. The more high-end 
realm of corporate IT labor is not immune from the shifting geographies of data 
centers. As Mosco points out, when a company puts its servers in a data center or 
goes down the path of software-as-a-service, it is often enough the case that the 
IT department is closed, leaving corporate IT labor swimming in search of another 
job—which may mean abandoning the sector and retraining or joining the ranks 
of the unemployed.®’ But such impacts on labor by technological developments 
and political economic practices are not a foregone conclusion. The widely pro¬ 
jected unemployment trends forecast by various iterations of outsourcing and 
automation have often been defied by counter-trends within the sector. A more 
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obvious case is the need for endless reskilling and insecurity implied by techno¬ 
logical churn—server administrators become corporate IT strategists, IT support 
staff become trainers and teachers, and so forth. 

The space-annihilating properties of telegraphy have long been a staple idea of 
much communications research, figuring in the work of Lewis Mumford, Harold 
Innis, James Carey, and Armand Mattelart, to name just a few. Yet contrary to 
Careys often quoted claim that “the telegraph freed communication from the 
constraints of geography,” a consideration of licensing agreements in conjunction 
with the technical operation of telegraphy suggests this communication infrastruc¬ 
ture reinforced the spatial reach of imperial control.®^ Jill Hills provides a fascinat¬ 
ing account of how telegraphic cables were vulnerable to sabotage and takeover by 
enemy forces during periods of war.®'* The political and economic concerns of the 
United States features strongly in her analysis, which notes how the U.S. was left 
vulnerable and in a form of dependency on British cables after the British in 1914 
“had cut the two German-owned transatlantic cables, to the United States and 
Brazil, in the English Channel and six hundred miles off the U.S. coast.”®® Follow¬ 
ing the war, “In 1919 the renewal of both Western Union’s and the Commercial 
Cable Company’s landing licenses obliged them to agree to hand over copies of 
their cables to the British government.”®® Hills notes how the Japanese had seized 
control of German cables in Guam and “the Pacific cables of Dutch-Niederland- 
ische Telegraphengesellschaft, a German-Dutch company.”®^ Subsidized in prewar 
years by the German and Dutch governments, these cables extended from south¬ 
east Asia up through to China and the Philippines.®® Denied access to alternative 
cable systems, this meant that “all traffic to other parts of the world had to pass 
through England.”®^ Tariffs associated with the cost of transmission through Brit¬ 
ish controlled telegraphic cables coupled with the insecurity of encrypted com¬ 
munications became a basis for much of the postwar U.S. negotiations. 
Infrastructure, in other words, precipitated the many U.S. policy interventions and 
negotiating strategies that sought to wrest control of communication back to the 
United States. This did not happen until the advent of satellite communications in 
the 1960s.'’® 

Reading telegraphic infrastructure in conjunction with licensing regimes in 
this way is, in some respects, to think the relation between (infrastructural) base 
as functional and (ideological) superstructure as regulatory. But it is also to con¬ 
sider how telegraphic infrastructures operate as a-signifying arrangements, or 
what Jonathan Sterne calls “non-symbohc” communication, alongside railway 
transportation in the organization of movement and action.®’ The alignment of 
communication and transportation instantiates the infrastructure of logistical 
media in the nineteenth and early twentieth centuries. Here, I would include not 
just the ways in which telegraphic communication facilitates the movement of 
people and things—notably troops and armaments—using transportation infra¬ 
structure (particularly railways, but also roads, canals, rivers, and the sea); there is 
also the question of how telegraphic cables themselves function as transmission 
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devices and border-making technologies for the movement of information 
according to the pulse of electronic signals. The example of the “All Red Line” 
that delineated the territory of the British empire according to the network of 
cables foregrounds the way in which telegraphy constituted the political, eco¬ 
nomic, and cultural space of empire as a cartographic imaginary insulated against 
contingency and disruption. 

Without having secured this infrastructure of communication across the space 
of empire, it is hard to imagine how the transfer of financial data related to stock 
markets prices, governmental directives to colonial outposts, and social messages 
that confer solidarity across oceanic and territorial borders could have occurred in 
ways that lend the political imaginary of empire a materiality of connection 
underscored by the speed of electronic transmission and a universality of standards 
and protocols. This is not to suppose that telegraphy constituted empire as a form 
of suprastate with a determining power and capacity to enforce stability across 
economy and society. The legacy of decolonization movements and the countless 
number of political uprisings, social conflicts, and economic crises since the com¬ 
pletion of the all-red cable in 1911, linking Vancouver to Australia and New 
Zealand after passing through Norfolk Island, bears witness to the fact that the 
totality of a communications infrastructure is not equivalent to total control.^^ As 
Headrick surmises: 

What conclusions can we draw about cables and British Empire? There is 
no doubt that cables contributed mightily to the growth in world trade, to 
the division of labor within the empire, and to Britain’s economic position 
as the commercial center of its empire and the world. The political gains are 
harder to measure. Thanks to cables, Britain remained in touch with all its 
colonies, naval bases, allies, and neutrals, and was able to repress all rebellions 
in its territories. Though cables made Britain stronger, they did not make 
the British Empire more secure, however, for they incited the jealousies of 
others and contributed to the international paranoia of our century. 

While it is highly doubtful that cables could ever have repressed “all rebellions”— 
clearly they did not—it is nonetheless interesting that Headrick suggests that teleg¬ 
raphy gave rise to a form of planetary paranoia. Such an atmosphere defined for 
many the experience of the Cold War. And with the Snowden revelations of the 
NSA’s PRISM surveillance machine, the scale and scope of paranoia is grafted to 
the modulation of affect, intensity, and uncertainty to the extent that new tech¬ 
niques, methods, and tactics are required if political movements, corporate secrets, 
and government communiques are to design cryptographic systems robust enough 
to withstand the analytic reach of NSA surveillance programs and their kin. When 
compared with the pervasiveness of digital media of communication in our cur¬ 
rent daily life and economy, it is also clear that telegraphic communication was far 
from being an interpenetrative force that secured empire against revolt. At a 
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technical level, the logic of its territoriality was limited to the transmission of sig¬ 
nals along lines. Worlds of non-governable subjects, times, and spaces subsisted 
beyond the line of telegraphic cable and its relay stations. The case of digital infra¬ 
structures such as data centers in our present era, however, makes the space and 
time of territory in substantively different albeit overlapping ways. As a core infra¬ 
structural component of capital’s compulsion to extract value from the remote 
recesses of organic and inorganic life, data centers play a key role as technologies 
of governance ensuring the communication of escape as acts that leave a trace. 


The Geography of Data Centers 

In updating the question of infrastructure and the constitution of the state as a 
multifarious complex of actors overseeing the management of people, finance, and 
things, we might specifically address the structural force and operational capacity 
of data centers. Certainly there has long been a crucial labor cost related to ques¬ 
tions of infrastructure and geography, as we can note in the protracted struggle by 
German labor union Verdi in its demands for better working conditions in Ama¬ 
zon’s warehouses. Infrastructure, it turns out, can itself be highly mobile, flexible, 
and able to be relocated for legal and political reasons. As reported in July 2014 
by Reuters: “Amazon is planning to build three new logistics centres in Poland and 
two in the Czech Republic, prompting speculation that it could seek to shift work 
across the border from strike-hit centres in Gerniany.’’^^ 

Consider, also, the emergence of what is referred to in one higher education 
business report as “the financially sustainable university,’’ which in seeking to 
overcome the fragmentation of data-driven processes due to the conflicts and 
complexities of internal operations, advises instead the use of outsourcing data 
centers: “Third-party data centers, whether they are managed or cloud-based, 
could provide more sophisticated solutions, higher levels of security, greater flex¬ 
ibility in capacity and lower cost than internal solutions—all with greater account¬ 
ability and less politics.’’^^ Politics is certainly a nuisance, but usually only in terms 
of distracting management from decorating their portfolio careers rather than 
leading to any substantive loss of profit. Of course the claim of “less politics” is 
itself a political ambit, designed to defuse and literally decenter political contesta¬ 
tion. My argument in this chapter is that data centers are entirely political. In 
striving after ever more enhanced techniques of optimization and efficiency, the 
logistical university becomes indistinct from any number of organizations whose 
core goal is to extract maximal value from data-driven processes. 

Again, the Amazon warehousing plans for eastern Europe are a salutary 
reminder of a certain structural continuum between precarious labor and cor¬ 
porate operations: Both are predisposed to flexibility, albeit with important 
variations—the regimes of “flexible accumulation” special to post-Fordist capital 
(outsourcing, off-shoring, just-in-time production and inventory flows, etc.) func¬ 
tion to undermine the conditions of labor, whose experience of flexibility is 
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normative rather than exceptional in a world of increasing economic uncertainty 
and existential insecurity.’^ Having said this, politics is entirely relevant to the stra¬ 
tegic decisions around the geography of investment related to data centers. As one 
consultant on IT infrastructure in the Asia Pacific advises, “most countries in Asia 
are lucrative markets to set up and grow businesses, barring a few which have 
political and technological environments as deterrent factors.”’® But politics here 
usually consists of more force when it is wielded by the sovereign power of the 
state rather than labor unions. Google’s exit from Beijing in 2010 was frequently 
reported as an act of Western corporate defiance and social justice against China’s 
insistence on censoring search engine results, but it was nonetheless a submission 
to sovereign control and a humiliating retreat from the center of contemporary 
capitalism. And of course there’s also a business reality to Google’s decision to quit 
China. As one report in Forbes magazine noted in 2010 following the withdrawal 
of Google, the more innovative local search engine Baidu “only increased its mar¬ 
ket share, going from 47% in mid-2006 to 64% today.”” 

Over the past few years Taiwan, Hong Kong, and Singapore have become stra¬ 
tegic sites for investment in storage facilities for cloud computing. Companies like 
Google Inc. have built data centers in Taiwan and Singapore to accommodate the 
rapid growth of Internet users across the Asian region. As reported in PCWorld, 
“While the Taiwan data center is on 15 hectares of land [in central Taiwan], the 
Singapore data center in Jurong West is built on a smaller area of close to 2.5 
hectares. It is designed as Google’s first urban, multistory data center, and is in the 
neighborhood of a local primary school and publicly-run housing.”'” Local 
authorities are keen to attract such business, which they expect will produce a 
range of spin-off benefits for local firms. As Google Taiwan’s managing director 
Chien Lee-feng remarked in 2012 following the announcement of the USD $300 
million Google facility in September 2011 (with USD $700 million slated for 
long-term investment in the region), “We anticipate this data center will evolve 
into a [cloud-computing technology] hub and will create a supply chain here in 
Taiwan.”*’* By the time of its completion in December 2013, the budget for the 
Taiwan investment had risen to USD $600 million.*” It is hard not to also see the 
move of Google to Taiwan and investments in Hong Kong as a quasi-subversive 
repositioning for a reentry into the People’s Republic of China. 

The Taipei Times goes on to report that “Google’s local suppliers include Quanta 
Computer Inc which supplies servers to Google, and Nanya Technol¬ 

ogy Corp (l§iirL^4S), which supplies memory chips used in servers.” Data cen¬ 
ters, then, are key components of global logistics industries and reshape the 
economy of cities in terms of the composition of labor, the integration of manu¬ 
facturing and service industries, and the formulation of trade and communications 
policies designed to attract investment. After abandoning plans for the construc¬ 
tion of a data center in Tseung Kwan O Industrial Estate in the New Territories, 
the two Google data centers in Taiwan and Singapore produce a geography of the 
cloud that includes the six data centers in the United States along with two in 
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Europe and another opened in Chile in early 2015. One might suppose that the 
high temperatures in Taiwan’s hot summers along with the potential instability of 
weather associated with its typhoon season might act as a deterrent for infrastruc¬ 
tural investment in the country. But it turns out such climatic variations provide 
a basis for Google to tout its green credentials and innovative design in its “use of 
a night-time cooling and thermal energy storage system that cools large quantities 
of water at night.’’*“ But the issue of electricity consumption required for running 
data centers is not insignificant. As my colleague Tanya Notley has noted (along 
with others researching electronic waste, such as Jennifer Gabrys, Richard Max¬ 
well, and Toby Miller), “Server farms currently use more than 1.5% of the world’s 
total electricity (and rising) with more than half of this energy used in the cooling 
process.”'®'* A public policy study on green energy use for data centers notes that 
since 2000, “the overall rate of energy consumption for U.S. data centers, sourced 
primarily from polluting energy, has grown at an average rate of 14 percent 
per year.”'®^ 

A data center is not necessarily a data center. Which is to say that the technical 
and material specifications of data centers depend upon the type of data being 
hosted. We know that data centers offering low-latency networks are the preferred 
choice for high-frequency trading, which, as Donald MacKenzie notes, takes place 
in around fifteen data centers around the world (most of which are located in the 
United States and Europe).'®® But low-latency networks are not an economic 
priority or technical possibility for all data center operations, where energy costs 
related to the cooling of servers are a key factor in the determination of business 
margins. The specific requirements of data centers built for hosting and mining 
cryptocurrencies such as Bitcoin offer a clear example of the variation in capacity 
and function of data centers. Bitcoin currency is generated through the marvels of 
blockchain processing—“the distributed ledger that keeps track of all transactions 
made using the Bitcoin cryptocurrency.”'®’ 

After a period of phenomenally high prices reminiscent of the delirium of the 
dot-com era, the price of Bitcoin is sitting at around USD $228 as 1 write in June 
2015. This is a dramatic and extended slump from the high rate Bitcoin attracted 
in late 2013 of USD $1,100.'®® By the start of 2016, Bitcoin was at the point of 
collapse with longtime senior developer Mike Hearn calling it “a failed experi¬ 
ment.”'®® Hearn puts this down to a failure within the Bitcoin community to 
address the infrastructural limits of the Bitcoin blockchain, which has not suffi¬ 
ciently expanded and as a result restricts the processing of transactions and its 
subsequent security. Hearn also attributes these problems to the 51 percent control 
by Chinese miners of the network hash rate power related to the mining of blocks 
on the Bitcoin blockchain."® To effectively mine more Bitcoins from the block- 
chain requires greater computational power. And this is what purpose-built data 
centers offer. 

In the days when Bitcoin was riding high, the cost of leasing data center space 
wasn’t such an issue. But once the plunge had set in around early 2015, 
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alternative facilities were required with server functions more tailored to the 
different processing needs specific to Bitcoin mining. Early in 2015 BitFury 
Group, one of the largest companies specializing in high-density hardware used 
in Bitcoin mining, made a takeover bid for Hong Kong’s Allied Control—a 
start-up known for using immersion cooling in the mining of Bitcoins.*** This 
two-phase cooling technique involves removing heat from semiconductors used 
for mining Bitcoin transactions with a supposedly non-ozone depleting liquid 
solution base of fluoroketone developed by 3M (a U.S.-based global firm stem¬ 
ming from Minnesota Mining and Manufacturing Co., founded in 1902), which 
claim up to 97 percent savings with their Novec Engineering Fluid compared 
to traditional air-cooling methods.**^ Not requiring the proximity to landing 
cable connections that make possible low-latency networks in HFT, data centers 
specializing in Bitcoin mining can therefore broaden the geography of infra¬ 
structure as it relates to the construction of data centers. With a data center in 
Iceland, BitFury announced in June 2015 that it was acquiring a 185,000-square- 
meter privatized plot of land in the Republic of Georgia to build a mega data 
center to host its Bitcoin mining hardware. Along with low energy costs and a 
competitive labor market, BitFury has partnered with the “Georgian Co-Investment 
Fund, a $6 billion private equity investor in companies interested in business 
opportunities in the country.”"^ 

Variations in infrastructural requirements begin to indicate a media theory of 
data centers that decomposes the singular data center into a typology. Certainly 
service offerings are significant here, although there is often little differentiation to 
be found at this level. More significant are the infrastructural capacities of data 
centers, which can be distinguished at the level of hardware in terms of low- 
latency to processing power. These sorts of factors then impact on decisions over 
where a data center is built, its size, and whether adjacent land may be valuable to 
acquire. Think, for instance, of how real estate in proximity to data centers sup¬ 
porting high-frequency trading may be strategic to purchase in terms of blocking 
access to potential competitors wishing to make use of low-latency cables. Or, in 
the case of Bitcoin mining where energy costs associated with processing power 
and computational cycles are important, a typology of data centers may fore¬ 
ground external factors related to environmental conditions or government 
authorities able to provide attractive investment packages for the construction of 
specialized data centers. 

Colocation centers are another type of data center. There are currently 3,663 
colocation data centers in 105 countries around the world as of June 2015, if we 
are to take the figures from the Colocation Data Centers site as an approxima¬ 
tion.”** The United States commands 1,493 of these, the United Kingdom has 223, 
and Germany is host to 171. Australia has 90, India 104, while Hong Kong, Indo¬ 
nesia, and Taiwan hold 49,35, and 5, respectively. China has 56, Russia 41, Ireland 
18,Luxembourg 14, the Czech Republic 20, Malaysia 28, South Africa 19, Pakistan 
has 10, and Turkey 37.”^ With their capacity for supporting “peering” 
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arrangements that enable faster exchanges of data, colocation data centers would 
seem primarily geared toward finance capital. Though there is no obvious reason 
why finance capital should hold a monopoly of interest in colocation data centers 
given the types of service offered at many of these centers, which include dedi¬ 
cated servers, virtual servers, cages, rack cabinets, managed hosting, etc. For what 
other “sectors” might colocation be a valuable investment? Indeed, who are the 
chief investors in colocation services? 

Andrew Blum’s journey into Internet infrastructures describes how Equinix 
data storage facilities function as a distribution depot by “tethering” the data cen¬ 
ters of other companies such as Facebook, eBay, or financial institutions to a single 
cage. These companies can then “cross-connect”: “an Equinix technician will 
climb a ladder and unspool a yellow fiber-optic cable from one cage to the other. 
With the connection in place, the two networks have eliminated a ‘hop’ between 
them, making the passage of data between them cheaper and more efficient.”*** A 
fully developed media theory of data centers would address the operational capaci¬ 
ties of data centers on their own terms. Such an undertaking would partly be a 
study of the technical as a foundation for developing concepts rather than relying 
exclusively on transposing the washed out buzz from philosophy or political the¬ 
ory to the technical object of research. It might also be a study of how the ontol¬ 
ogy of data (to go philosophical) and the materiality of infrastructure have 
territorial propensities. How, in other words, do cables, servers, cooling systems, 
data processing and analytics, and the labor of their servicing (when not auto¬ 
mated) produce a form of data sovereignty beyond the state? And for an inquiry 
such as the one of interest to this book, how might a logistical dimension be special 
to such operations? 

Questions such as these point us toward a more general target of critique—the 
operation and organization of infrastructural and logistical power. Whether such 
authority is wielded by corporations or the state is less important than the fact of 
its existence as a force that is often extremely difficult to identify but is no less 
present in its effects. The accumulation of infrastructural power is all well and 
good for clients with an interest in minimizing latency for commercial purposes, 
but how might others not in the business of data services and the pursuit of com¬ 
merce exploit these infrastructures to support more radical agendas? Can we envis¬ 
age our own artistic practices or critical research, for instance, as having some use 
for colocation services? These are not questions that 1 have ready answers to, so 1 
signal them here as markers for future research. Suffice it to say that the artistic 
practice of producing blueprints of an imaginary future provides one technique of 
subtraction from infrastructural power and the society of tracking, indexing the 
obsolescence of control and the rerouting of capture into models of psychogeo¬ 
graphic displacement. But before we move to this book’s conclusion, which con¬ 
siders artistic strategies of intervention, it is first necessary to identify the 
organization of power coincident with digital infrastructures of capture and 
coordination. 
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The Logistical State and Infrastructural Imperialism 

If, as Jurgen Osterhammel submits, “Empires are structures of rule on a large 
scale,” then what does it mean to approach both politics and the political from 
within an imperial horizon?"^ Such a proposition invites us to think the work of 
organization, and the collective design of strategies and tactics of intervention on 
planetary scales when empires are made imperial through digital infrastructures of 
communication. Of course the imperial dimension of empire is not exclusive to 
digital infrastructures. As Innis’s writings on empire and communications attest, 
experiments in statehood in the form of imperial bureaucracies were facilitated by 
space-biased media such as papyrus and the time-biased media of parchment 
(treated animal skins) supporting the maintenance of an ecclesiastical hierarchy in 
the ancient Byzantine empire.”* Architecture and sculpture also indexed the impe¬ 
rial power of empire within ancient cultures.”^ Built forms such as the Egyptian 
pyramids could be witnessed for the symbolic authority they command over time. 

By dramatic contrast, the imperial power of data centers is nowhere to be seen. 
Hidden away in purpose built facilities or retrofitted warehouses, data centers 
blend into the urban fabric when they are not in secret or very remote locations. 
As infrastructure of seeming invisibility, their network of cables nonetheless mark 
out territories of control with computational processes signaling the occupation 
of time in ways calculable to the interests of capital. One might very reasonably 
attribute such features, more or less, to the corpus of modern communication 
technologies since the advent of electronic telegraphy. The abstraction of com¬ 
munication power has indeed defined the epoch of modernity and the time of our 
time.”” When situated within such a lineage, data centers may not present as 
especially novel in their mode of abstraction. Indeed, this chapter has spent much 
space in drawing a parallel between telegraphy and data centers. But they register 
an intensification of technical processes and structural tendencies with regard to 
the exertion of logistical media as a form of infrastructural imperialism. 

When communications infrastructure such as data centers play a decisive role 
in determining the territoriality of data—its geography of connection, the juris¬ 
dictional territories special to zones that govern it, the economies it spawns, the 
peering arrangements it colocates, the labor regimes and technical knowledge 
special to it—then one is prompted to conceive the political not in Chantal 
Mouffe’s sense of a struggle between adversaries played out within government 
apparatuses of the state.”' A more expansive definition of the political would 
encompass the multiplication of antagonism at the intersection of borders of many 
kinds. These may include social struggles, epistemological disputes, as well as pro- 
tocological conflicts in software operations. Wherever the logic and practice of 
one organizational system or culture engages another and conflict ensues, one may 
speak of the political. Understood as such, the frontiers of the political register the 
locus of tensions promulgated by the operational peculiarities of data centers. 
Conceived in such a way, the political is deterritorialized from a monopoly 
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hitherto assumed of the triad of state, civil society, and market. To think the politi¬ 
cal through the operational logic of data centers also invites a different notion of 
how imperialism can be tied to the workings of communication infrastructures. 
Such a view differs from Michael Hardt and Antonio Negri’s restricted definition 
of imperialism as “an extension of the sovereignty of the European nation-states 
beyond their own boundaries,” which they set against their concept of Empire as 
a decentered “apparatus of rule” not reliant on a “territorial center of power.”'^^ 

For all the critique and commentary surrounding Hardt and Negri’s thesis on 
Empire, the core argument they present nonetheless remains a compelling one. 
Their concept of Empire is more proximate to how 1 conceive of infrastructural 
imperialism, albeit with the proviso that the situation of data infrastructures holds 
a substantive force in the making of territoriality. But how might an account of 
infrastructural power retain a notion of imperialism that is not beholden to the 
territorial extension of the nation-state? This is not to ignore the constitutive rela¬ 
tion between nation-states and large corporations with interests in communica¬ 
tions infrastructure. Google’s exit from mainland China in 2010 hasn’t stopped 
IBM, Microsoft, and Amazon, who are among the largest players in cloud services, 
taking advantage of China’s burgeoning industry in the construction of data cen¬ 
ters. Typically these arrangements involve a suite of government incentives with 
pledges by global corporations to support local and regional economies with 
software and platform services along with support programs, for example, in the 
form of start-up incubators. But this isn’t a one-way street of major players exploit¬ 
ing nation-states to their benefit; as the termination of Google’s operations in 
China made clear, along with the Snowden revelations, companies in the business 
of communications infrastructure can still be highly vulnerable to the whims of 
the nation-state. 

However, my interest here is a different one. Conflicts in technical standards 
and protocols that determine how data centers connect and disconnect from each 
other and associated client networks suggest that spatial conceptions of territory 
give way to, or at least run in tandem with, the nonspatial territory of technical 
knowledge and the properties of hardware in conjunction with the temporality of 
interface design and data transmission. Policy architectures also come into play 
here. Relevant examples would include the ratification of Internet governance 
between suprastate institutions and member states of international agreements such 
as the WTO’s Agreement on Trade-Related Aspect of Intellectual Property Rights 
(TRIPS), or ICANN’s management of Internet protocol addresses and Domain 
Name Systems, which involves input from representatives of the 111 member states 
comprising the Governmental Advisory Committee. 

When multiplied in such ways, territory not only unbundles the coupling of 
the state and its geographic borders, it also evades any easy or straightforward ana¬ 
lytical capacity to contain an object of investigation and critique. To contain an 
object within the imaginary of the nation-state is a mistake. Often enough the 
polis usurps the imaginary of sovereign power commanded by the state. By 
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interrogating infrastructure such as data centers and, as discussed earlier, their pre¬ 
history in the form of electric telegraphy, one begins to question “whether mod¬ 
ern communications technology made empires more stable.”*^'* Counter-systems 
and methods, Osterhammel reminds us, are present as a disruptive force that test 
the monopoly of infrastructure presupposed by both state and non-state authori¬ 
ties as quasi-rivals in the territorial control of data.'^^ The politics of escape, of 
living within and against the technologies of capture, modulation, extraction, and 
control that populate the territory of the present, is one that I return to in the next 
chapter. For now the concept of the state requires further detailing before advanc¬ 
ing the concept of the logistical state and then returning briefly to the case of 
telegraphy. 

For Weber, the modern state is defined sociologically “by reference to a specific 
means that is proper to it.” The state, in other words, involves a capacity—political 
or otherwise—that is specific to the territory of its operation. Territory, here, is to 
be distinguished from the sovereign territory of states. The U.S. military, for exam¬ 
ple, operates beyond U.S. territory. In this regard, the operation determines the 
territory of the state. And infrastructure, as I have been arguing, provides the 
structure that makes operations possible. The means proper to the state is the method 
of the state; its content comprises a technology of governance that belongs to and 
is the property of the state. Extending far beyond sovereign territories, infrastruc¬ 
tures of communication constitute another layer of sovereignty that offer a differ¬ 
ent analytical rubric when not subsumed under the expansionist agendas of 
statehood. When cast in such a way, we can begin to translate what is in effect the 
ontological dimension of the state—the means proper to it —in ways that address 
how infrastructural operations are central to the formation of the logistical state. Of 
relevance here is the political and economic geography and technical operation of 
data centers. Such considerations might revive a critique of the state based on its 
support of commercial data centers through financial levers such as attractive cor¬ 
porate tax breaks, generous land leases, flexible labor regulations, and free trade 
zones among other forms of state subsidy funded by national citizenries, not to 
forget lines of revenue generated by the efforts of noncitizens residing in the ter¬ 
ritory of the state. To speak of the capacity of the state in these terms is also to 
conceive of a logistical state—a point to which I return shortly. 

In a program essay on forms of sovereignty and state transformation, Sandro 
Mezzadra and Brett Neilson set out to “assess the role of the state within an altered 
landscape marked by experiences of war, crisis, and persistent turbulence.”*^* Cen¬ 
tral to their analysis is an interest in the tension between the state, territoriality, and 
juridical regimes not limited to the geographic borders of the nation-state. They 
note that the state is one among many forms of governance instantiated by the 
global operations of capital. No longer able to claim, qua Weber, “the monopoly of 
legitimate force for itself,” the state often finds itself having to negotiate with a range 
of non-state actors who may contest the sovereign authority of the state. Where 
legal theorist Carl Schmitt and political philosopher Giorgio Agamben extend 
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the Weberian concept of the state as a sovereign power able to “decide on the state 
of exception,” other theorists of state formation contest such conceptualizations of 
a purposive, strong state. Indeed, as AkhU Gupta argues in his ethnographic study 
of bureaucracy, structural violence, and poverty in India, a critique of the state 
conceived as a unitary, cohesive, and coherent entity will begin to show how the 
diverse legislative, judicial, and administrative functions of governance across a 
range of spatial scales (federal, state, local) constitute a variegated state whose agen¬ 
das and functions are already highly diverse, disaggregated, and often internally 
contradictory and conflictual in practice. This is only amplified when external 
agencies with which the state engages are also taken into consideration. But such 
a line needs to be carefully distinguished from any slide back into conceiving the 
unity of the state as a governmental apparatus concomitant with its diffuse and 
uneven operations. For Mezzadra and Neilson, such tensions cannot be resolved, 
signaling instead the fracturing of the state and the complicated relation between 
state and nation that arises from the politics of operations.'^® 

Within an Innisian framework the “territorial state” of ancient civilizations and 
their empires was predisposed toward a spatial or temporal bias as a result of the 
material properties of prevailing transport systems and communication technolo¬ 
gies.'^’ And this made them vulnerable to external forces able to exploit such 
infrastructural oversight or limits to capacity. The logistical state, by contrast, 
encompasses both of these dimensions simultaneously. The global networks of 
supply chains expand the territorial reach of producers and suppliers required for 
the operation of the logistical state. ERP software systems calibrate labor produc¬ 
tivity and coordinate the movement of goods and finance in real-time, and data 
centers store, process, and transmit the data integral to logistical operations gov¬ 
erned by computational systems. These are the infrastructural components that 
generate the possibility of imperial rule for the logistical state. Importantly, the 
spatial and temporal dimensions described here are not synchronic or spatial equiv¬ 
alents. Time and space is peculiar to each, forming layers or, more likely, a complex 
undulation of planes that overlap and intersect on some occasions while colliding 
and disconnecting on others. 

The logistical state evolves from what Lazzarato identifies in postwar Europe as 
the social state (Sozialstaat), which in turn is a departure from the nation-state: 
“The social state is a new kind of state that has little to do with the nation-state 
whose loss of autonomy led to its gradual but inevitable disappearance which 
Schmitt laments.”'®" Lazzarato suggests that the adoption of and identification with 
the concept of the social state across Europe after World War 11 “is symptomatic 
of a profound change in the nature and exercise of sovereignty.” At the core of this 
change lies the determinate force of the economy science, and industry, around 
which the “political and administrative systems of society” must adapt.'®' This 
reading by Lazzarato of the liberal social state is not to be confused with the social 
democratic state, a model of governance peculiar to postwar Europe that has 
become synonymous with the social-welfare state and its crisis following the 
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advent of neoliberalism. For Lazzarato, the social state has already forged a pact 
with capital. 

It should be no surprise that Australia, Canada, New Zealand, the United States, 
Chile, and Japan, following its defeat in the Second World War, were leading pro¬ 
ponents of the social state. These are countries that historically and to this day have 
played a role as laboratories in the testing of social and political models designed 
to extract value from the social relations of production. Technological develop¬ 
ments were key to the capacity of colonial empires to appropriate value through 
processes of capital accumulation. Earlier infrastructural systems on a planetary 
scale such as electrical telegraphy were notable for their traffic in information 
related to the pulse of stock markets. The connection of ticker tape to telegraphic 
signals in 1867 allowed for the continuous registration of fluctuations in market 
prices. But sovereign states may also refuse to submit to the planetary impulse 
of technological forms and the external interests—corporate or otherwise—that 
hitch a ride. States can prohibit the use of infrastructure for the extraction of value 
if it intervenes, symbolically or otherwise, with its other operations. The Google- 
China dispute is a case in point, where the PRC exerted the authority to decide 
that the search engine was violating its Internet censorship laws. Google’s depar¬ 
ture in 2010 from the mainland to Hong Kong enabled search engine rival Baidu, 
com to increase its already dominant market share. 

Fusing with finance capital (from rent to tax to speculation, derivatives, and 
other forms of algorithmic trading), the logistical state might also be characterized 
as a variation of the finance state. However, the intensity of its mode of expropria¬ 
tion suggests that the logistical state is also more than this, which is to say that it is 
not reducible to fmancialization alone. The logistical state, constituted in part by 
the spatial and temporal properties of infrastructure and their media of operation, 
is one that extracts new forms of value from populations and dispersing of this 
value—initially as data and later as financial products and services—through cir¬ 
cuits of movement governed by protocols of storage, transmission, and processing 
special to data centers. But importantly, the state does not operate or manage data 
centers like it previously did in many countries with regard to utilities such as 
national broadcast media in radio, television, and telephony. Instead, the state 
decides to buy into data centers, including for military purposes. But this hasn’t 
always been the case. In a report from 2011, the White House’s Office of Manage¬ 
ment and Budget noted that “the Federal government quadrupled the number of 
data centers” it operated between 1998 and 2010.'^^ Despite this increase, only 27 
percent of their computational power was used. This expansion in data centers man¬ 
aged by the government resulted in massive running costs associated with energy 
consumption, real estate, servicing, and security. President Obama’s “Campaign to 
Cut Waste,” launched in June 2011, is designed to increase efficiencies, reduce dupli¬ 
cation, and bring greater accountability to the expenditure of tax dollars.'^'* Part of 
this program aims to close over 800 data centers operated by government with an 
estimated saving to tax payers of USD $3 billion ($2 billion of which comes from 
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energy savings), and instead procuring data center services from a combination of 
state departments and private entitiesd^^ 

Two features are notable in this policy agenda: First, the nineteen participating 
partners in the U.S. Department of Energy’s “Better Building Challenge,” drawn 
from both the state and private sectors, are required to comply with a public 
reporting on energy efficiencies and performance.'^^ The policy thus brings 
private-sector operators such as eBay, colocation specialist Digital Realty, and Schnei¬ 
der Electric, a green energy consultancy firm and data center provider, in line with 
government agencies such as the U.S. Department of Defense, the Environmental 
Protection Agency, the Social Security Administration, and the Department of 
Justice, Drug Enforcement Administration. While seemingly a positive instance of 
U.S. government regulation aimed to support its “Climate Action Plan,” one can 
also read this as an expansion of the state and its regime of transparency and 
accountability, albeit of a certain and limited kind. The point 1 wish to make is that 
through such reforms, the distinction between the state and corporate sector 
becomes harder to identify when institutional practices are common to each. 

Second, and more significantly, a less-publicized component of this consolida¬ 
tion agenda indexes the state-corporate nexus as a logistical undertaking manifest 
in higher levels of interoperability across state departments as a result of more 
agencies running their operations through the cloud platforms of a smaller number 
of data center providers. In July 2014 the State of California’s Department of 
Technology and IBM launched CalCloud, an Infrastructure-as-a-Service arrange¬ 
ment designed to bring over 400 state departments and local government entities 
along with private customers and SMEs into a subscription-based platform. 
While efficiencies are no doubt gained from such partnerships, they also leave the 
state beholden to a more concentrated range of commercial interests that also bring 
the state into a different territorial configuration with regard to the storage, man¬ 
agement, and protocological regimes overseeing the governance of data emanating 
from national citizenries and state departments. 

Consider the possible implications of this with a partner such as Digital Realty, 
whose data centers are located around the world. While the vast bulk of these are 
in the United States, Digital Realty also runs data centers in Europe, the Asia- 
Pacific, and Australia.*^® Depending on operational requirements, contractual con¬ 
ditions, and commercial interests, the provenance of data may be territorially 
distinct at sovereign, geopolitical levels from the location of its storage. In the event 
of legal proceedings pertaining to a state department’s or individual’s use or obtain- 
ment of data, complications could foreseeably arise in instances where data is 
stored in data centers hosted in countries whose juridical regimes conflict with 
those from which the data first emanated or was used for illegal purposes or oth¬ 
erwise. While China, Hong Kong, Taiwan, and Singapore have been key sites in 
recent years for the expansion of data center industries, the conceptual and theo¬ 
retical work on these installations has not been sensitive to their territorial implica¬ 
tions. The territoriality of data is such that in terms of technical operations, labor 
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performance, and the materiality of data, the locational specificity of “Asia” is 
brought into question. Moreover, the capacity of data centers to operate as sover¬ 
eign entities external to or in conjunction with the state can be understood as a 
form of infrastructural imperialism. 

This is not just a question of a state-corporate nexus, but a kind of institutional 
subsumption into infrastructure. Paradoxically and perhaps even perversely, the 
logistical state becomes in a sense depoliticized, because at the level of infrastruc¬ 
ture there is “less politics.” The depoliticized logistical state is not merely an abne¬ 
gation of responsibility to outsourced corporates, but rather a technical 
determination of governance peculiar to the administrative and executive roles of 
government when they become baked in to the infrastructure. The governance of 
government no longer operates according to the presumption of more-or-less 
intelligent human functionaries; these roles are technicized into networks of which 
data centers are a critical constituent part. The not too distant scenario in which 
the production of national digital currencies through offshored Bitcoin mining 
farms serves as another possible case that amplifies this point in which digital 
infrastructure, paradoxically, depletes states of the technical structures which struc¬ 
ture the work of politics. This is not cause for necessary lament—the liberation of 
politics from the state registers the technical conditions enmeshed with the politics 
of operations. 

Hypothetical as such examples are, they nonetheless serve to highlight how the 
territorial imaginary of the logistical state is constituted through network topolo¬ 
gies and infrastructures of extraction in ways that do not necessarily conform to 
the territorial logic of the nation-state. Conceived in such a way, the logistical state 
is defined by a capacity to adapt and shift its territorial imaginary according to the 
dynamics of infrastructural systems that to this day enmesh national with imperial 
scales of governance as they bear upon the capture of value through the coordina¬ 
tion of movement. A political-economic history of corporate takeovers and merg¬ 
ers could well demonstrate how the territoriality of data and data centers serve 
older regimes of finance and fmancialization as well as newer ones linking security 
and big data economies. 

Another key issue to address here concerns the ways in which the economy of 
cloud computing has prompted the IT sector to more actively promote their ser¬ 
vices to government agencies. Vincent Mosco notes how IT companies previously 
lackadaisical in the 1990s stepped up their lobbying efforts following the dotcom 
crash at the start of this century. In recent years consultancy firms such as Gart¬ 
ner along with IT behemoths Google, Facebook, and Microsoft have spent millions 
of dollars in their campaigns to appeal to policy makers and political authorities in 
Washington in order to stave off government attempts to develop and implement 
antitrust regulations, tighter legislation on online privacy, and commercially dam¬ 
aging environmental standards as they pertain to the construction and running of 
data centers.''*” Policy regimes such as these are obvious targets for the IT sector, 
which is keen to protect revenue streams derived from economies of data 
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generated from valuable information supplied by users, which in turn is dependent 
on services provided by data centers. Mosco also notes how lobbying efforts are 
not limited to the national capitals: “Because cloud computing data centers require 
locations that offer cheap land, low utility rates, and tax breaks, companies that run 
them spend time lobbying local officials, power authorities, and state legislatures 
for the best possible deal.”''** Low labor costs are another chief item on the list of 
criteria IT companies bring to government. 

The territory of lobbying by the IT industry and the relations spawned with 
governmental institutions thus crosses local with national and planetary scales. 
Such an account of the political-economy of data centers and infrastructural 
dimension of scale differs from Saskia Sassen’s analyses of global cities, political 
authority, and territorial assemblages.*'*^ For the Sassen of Territory, Authority, Rights, 
the territorial scale of analysis tends to be unitary rather than trans-scalar. Such a 
perspective is nuanced in a later essay, “When Territory Deborders Territoriality,” 
in which “transversally bordered spaces” such as the “dark pools” of private finan¬ 
cial networks and international treaty laws such as the WTO’s General Agreement 
on Trade in Services comprise operational territories in the making on national, 
subnational, and global scales.*'*^ 

In shifting attention to data centers, one begins to see how their uncoupling 
from urban infrastructures is a recent development. At the same time a key moment 
in the history of state formation is instantiated in which Foucault’s governmental 
regime of pastoral power and associated techniques of care are now expressed in 
the name of security predicated on proprietary forms of enclosure and a corporate 
right to exploit the social production of value as it manifests through the accumu¬ 
lation and capture of data. In promoting its data collection strategy and extolling 
the virtues of its Utah data center, the NSA impudently declares that “IfYou Have 
Nothing to Hide, You Have Nothing to Fear.”*'*'* That’s pretty close to the social 
logic of an incitational confessionalism: To really let you know that if you had 
anything to hide, then you might take the initiative and share the outcomes of your 
soul-searching. The quantified self is the heir of pious self-monitoring. We can 
consider such techniques and technologies of neoliberal self-optimization as 
Weber reloaded: the Catholic care of the self and the social logic of capitalism, as 
it were. A willing and voluntary form of submission to technologies of exploita¬ 
tion within economies of data. 

No doubt there is a danger here of replacing older theories of state formation 
with a new infrastructuralism. Common to both approaches is an account of the 
production of subjectivity, either in terms of the constitution of the state-subject 
(both citizens and noncitizens) or of the logistical agent whose capacity to act is 
determined by the parametric settings of technical infrastructures of communica¬ 
tion and transportation. Within Anglo-American and European traditions of 
jurisprudence, the territoriality of the state and its declarations of a right to govern 
is conjoined with the rights of capital to claims over property. Such a pairing has 
lead to countless instances of dispute and conflict, many of which situate civil 
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society actors as intermediaries in both liberal-democratic and authoritarian states. 
In the context of algorithmic capitalism, this chapter has explored how data infra¬ 
structures in the nineteenth century and early twenty-first century can be read as 
complementary with regard to their territorial operations. Of course, the content, 
intensity, and economy of data trafficking through these cable infrastructures is 
markedly different. If we take the question of agency as a point of departure to 
address the peculiarities of our infrastructural present, this does not dispense with 
the problematic of sovereign power. 

My focus in this chapter has been on the political geography of infrastructural 
power specific to telegraphic communications and data centers. 1 noted how the 
imperial dimension of fiber-optic cables was established by the territorial system 
of telegraphic cables that consolidated the political and economic system of 
empire. While there are parallels between these two communication systems to the 
extent that data centers appropriate the historical infrastructures of telegraphy and 
colonial economies (including the format of warehouses and the oceanic routes 
and landfalls of telegraphic cables), it is also the case that a number of important 
distinctions exist that have implications for how we might collectively design a 
new politics specific to our time of data sovereignty. I go on to discuss this further 
in the next chapter, but for now we can note how in the telegraphic era the impe¬ 
rial logic of empire was secured through a core-periphery system maintained with 
the network of cables. Nations and territories became spatially aligned through 
the infrastructure of telegraphic communications. 

In our digital present, data centers reproduce to some extent this same territo¬ 
rial logic. But aside from technical differences between copper wire and fiber¬ 
optic cables, the infrastructural imperialism of data centers is notably different in 
terms of a political-technical logic in which the system of nineteenth-century 
colonial mercantilism no longer prevails. This means that infrastructure and terri¬ 
tory are not aligned according to the imperatives of empire in which the hege¬ 
mony of the nation-state and its control of territory was key. Instead, we start to 
see how a form of infrastructural power predicated on the political economy of 
data and the territoriality of the logistical state begins to emerge. 1 conclude this 
book with a final meditation on strategies of intervention in the face of sovereign 
media. 
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8 

SOVEREIGN MEDIA AND THE 
RUINS OF A LOGISTICAL FUTURE 


whether it is high-frequency trading, Bitcoin mining, government administrative 
and service transactions, or the hosting of social media platforms and their econ¬ 
omy of tracking, the question of centralized control remains key to the politics of 
data infrastructure. Rachel O’Dwyer frames this issue as follows: “Whoever con¬ 
trols the data centre exercises political and economic control over communica¬ 
tions. It’s difficult to see how we can counteract these recentralising tendencies in 
order to build a common core infrastructure.”' David Columbia makes a similar 
point about high-frequency trading: “Despite the widespread rhetoric that com¬ 
puterization inherently democratizes, the consequences of the introduction of 
HFT are widely acknowledged to be new concentrations of wealth and power, 
opacity rather than transparency of information flows, and structural resistance to 
democratic oversight and control.”^ These two observations on data politics are 
usually separated politically and analytically, but they in fact describe a continuum 
of common concerns brought into focus through the optic of logistics. Whether 
it is an anchor to the network of “flows” or a symptom of the inability of politics 
to govern the seeming ephemerality of transactional data specific to HFT, the 
infrastructural form and technical object of data centers render data politics with 
a materiality that otherwise eludes studies of digital culture and society. I finish this 
book with some concluding remarks on the reappropriation of infrastructure and 
the role of counter-imaginaries in the political geography of data. Counter¬ 
imageries are important because they address the question of how to recouple 
infrastructural design with new forms of collective governance. This is also a ques¬ 
tion of how to decouple and let go of the fetish of networking as a form of politics 
altogether. 

The production of counter-imaginaries is not inconsequential for the politics 
of infrastructure.^ Indeed, they are a key component in the invention of concepts 
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that frequently enough migrate as memes from the margins of critical theory and 
the net-cultural moment of “sovereign media” to the policy discourses of the 
state and market strategies of the firm.'* By Adilkno’s account, sovereign media 
are apparatuses of indifference. They are a negative media of subtraction. “Unlike 
the antiniedia, which are based on a radical critique of capitalist (art) production, 
sovereign media have alienated themselves from the entire business of politics and 
the art scene.”® Sovereign media are not consciousness-raising machines. They 
hold no megaphones. Immanent to media of ubiquity, the dull surfaces of sover¬ 
eign media are ideal hosts for the practice of anonymity. They involve a game of 
tinkering with parameters of the given. They operate within formats of familiarity 
and flourish when systems short-circuit. Sovereign media are primed to exploit 
the ruins of a logistical future. 

My interest here is to think how infrastructure of communication operates as a 
form of sovereign media, bringing the singularity of the state as a sovereign entity 
into question. In an essay recently written with friend and long-term collaborator, 
Geert Lovink, we made the following observation about communications infra¬ 
structure such as data centers: “Until we know more about the technical opera¬ 
tions, communication protocols, legal regimes, design principles and social-economic 
impact of such infrastructure, the capacity of movements to make informed deci¬ 
sions about how to organize in ways that both support and secure their interests 
and agendas will remain severely circumscribed.”* Sovereign media are not a return 
to the politics of exodus but a way to scale autonomy beyond tactical media as 
demonstrated by WikiLeaks, among others. Part of such work involves unleashing 
alternative blueprints, prototypes, and test cases for a future that arises out of infra¬ 
structural ruins. Recall the note in the previous chapter of all those data centers 
shut down in the United States in the government s drive for greater efficiencies. 
What is to be done with abandoned infrastructures such as these? How might they 
be put to other uses that don’t necessarily result in extending one of the core 
problems their closure sought to address—namely, the wasteful consumption of 
polluting energy? What if they were powered from sustainable energy sources? 
Actually this is not an especially powerful line of critique so much as an ironic 
gesture. As one tech report from 2013 noted, “Apple, eBay, Facebook, and Cisco 
have already made plans to use of [sic] the source of renewable energy for their 
data centers.”’ What is required, then, is a repurposing of infrastructure beyond the 
planned obsolescence inherent in solutionisni and designing instead a culture of 
repair, as pursued by the likes of the Bricolabs network.® 

One obvious task for designing counter-imaginaries is to engage in the multi¬ 
plication of communication formats. Template cultures have become today’s iron 
cage of reason. They are an unknown default whose genealogy is not without 
power in placing limits on expression in seemingly invisible ways. Speculation is 
no longer the work of imagination but rather is consigned to the operation of 
machines and the default settings of parameters. We need to collectively orches¬ 
trate strategies of infiltrate existing systems and manipulate them for other ends 
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from within. This is not about submitting to the state or any other sovereign entity. 
But rather, such a move consists of identifying prevailing black box systems of 
control and collectively devising ways to exploit these apparatuses from within. 
Another option is denial or ignorance, but who wants to go there? 

In the final days, weeks, and months of completing this book, I kept returning to 
one particular artistic intervention that I was first introduced to during “Capturing 
the Moving Mind”—a wild collective experience traversing the trans-Siberian 
railway line from Moscow, stopping at Novosibirsk, en route to Beijing in 2005.^ 
The genius concept of Akseli Virtanen, Jussi Vahamiiki, Steffen Bohm, and their 
comrades from the Finnish School of Economics and Essex Business School, this 
experiment in “organization without ends” was an intervention in the production 
of subjectivity, perception and cognition cut and combined through the experience 
of movement.*® Central to this process of organization was the question of political 
form. One discussion on that trip has lingered over the years. I first met media artist 
and platform designer Adam Hyde in the opening meeting held in the cavernous 
recesses of Moscow’s infamous and now sadly demolished Rossiya Hotel. Adam was 
on board to tinker with some Nokia mobile phones for “mobicasting” images and 
sounds uploaded to the web as we moved along the railway line.** At the time it 
struck me that this was not just an instance of corporate benevolence on the part of 
Nokia; the project also offered Nokia an occasion to test the extent to which their 
commercial partners in the telecommunications industry across Russia, Mongolia, 
and China delivered on the roaming front. Here was an example of a nineteenth- 
century trade and geopolitical infrastructure (the railway) guiding the vector of 
transmission with twenty-first-century satellite communication systems. But infra¬ 
structure of transport and communication alone does not result in a whole lot. The 
subject of, in this case, artistic and activist labor was the necessary element of con¬ 
tained contingency, without which there would be no connection to test. 

But I digress. The story from Adam that now worms its way into this book 
involved an artistic experiment with dormant infrastructure reactivated for civilian 
communication and scientific research. The occasion was a collaboration between 
artists and scientists in 2001 in the forests of Irbene near the Latvian coast of the 
Baltic Sea. Conceived by Rasa Smite and Raitis Smits from RIXC (Riga’s center 
for new media culture), the Accoustic.Space.Lab project unleashed thirty-five art¬ 
ists on the RT-32, a massive steerable parabolic satellite dish and radio antenna used 
during the Cold War for spacecraft communications and intercepting radio and 
satellite signals of NATO countries.*^ The withdrawal of the Soviet Army in 1994 
rendered the radio telescope and thirty-two-meter satellite dish inoperable, with 
nails smashed into cables and acid poured on to its motors and electronics by the 
departing military. Following independence, the Latvian Academy of Sciences 
established the Ventspils International Radio Astronomy Center (VIRAC) that 
restored the facilities for scientific purposes. Instead of tracking military operations 
of the enemy, observational data was accumulated on radiation emitted from plan¬ 
ets and terrestrial sources. 
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Artists and technologists in the Accoustic.Space.Lab conducted experiments in 
collaboration with VIRAC scientists, or in parallel to the work they had developed. 
Adam and cofounder of the radioqualia collective, Honor Harger, produced pre¬ 
recorded material and live streams for Internet radio using radio astronomy—a 
form of broadcasting sound from the territorial depths of the universe. As Adam 
explains: “radio astronomy is essentially these huge radio telescopes that act like 
antenna picking up the electromagnetic transmissions from objects faraway in the 
cosmos.”'^ And as detailed on the project site: “Radio Astronomy correlates the 
processes associated with broadcast radio—the transmission of audible informa¬ 
tion, and the processes of radio astronomy—the observation and analysis of radi¬ 
ated signals from planets, stars and other astrophysical objects. The work synthesizes 
these two areas. The signals from planets and stars are converted into audio and 
then broadcast on-line and on-air. The project is a literal interpretation of the term, 
‘radio astronomy’ It is a radio station broadcasting audio from space.”''* 

Among its many points of fascination, the radio astronomy project is remark¬ 
able for its analysis of the movement of sound in space. The pulse of planets and 
the static of the cosmos lend electronic music an entirely novel spectrum of sound. 
But whatever one may make of such experiments, the key point relevant to this 
book is that infrastructure of any particular present will at some point be laid to 
rest, only to potentially resurface in the hands of artists and tinkerers who wish to 
extend its capacity in ways entirely unintended of the parameters that defined its 
initial conception and design. While the gesture of reappropriation is old, what is 
new is the scale on which this can take place. Rather than allowing ourselves to be 
ensnared by media hypes of consumer data hacks, we should acknowledge how 
quickly the scales can be reversed here. This kind of politics is about searching for 
these tipping points, and exploiting them in the production of new political, social, 
and economic horizons of life. 

Within the time of our present, I can think of no better example of an infrastruc¬ 
tural hack than Robin Hood Minor Asset Management Cooperative—a wild collec¬ 
tive reengineering of financial technologies to devise a parasitical enterprise that 
generates financial resources for cultural, social, and political projects.'^ This is pre¬ 
cisely the coupling of infrastructural attention and financial data that is rarely made 
by media and political activists. Described as “a hedge fund of the precariat,” Robin 
Hood is another experiment in organization emanating from Akseh Virtanen’s merry 
group of Finnish pranksters, with net-cultural luminaries Tiziana Terranova, Geert 
Lovink, and Franco “Bifo” Berardi on board as advisors. Perhaps akin to a form of 
reverse engineering the concentration of knowledge and infrastructural capacity spe¬ 
cific to finance capitalism, Robin Hood sets out to produce a common from which 
artistic and social-political resources, projects, and subjectivities may emerge indepen¬ 
dent of the discursive and structural relations that attend the increasingly diminished 
sources of funding from state-based cultural agencies and the agendas of private phi¬ 
lanthropists. Established in June 2012 in the midst of the global financial crisis, the 
massive expansion of personalized debt and the ongoing debate over Europe 
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as a geopolitical entity, the project site describes the Robin Hood operation in the 
following way: 

Robin Hood operates a dynamic data-mining algorithm—we call it the 
“Parasite”—which follows actual transactions at the US stock markets. We 
log into the brains of the market actors and turn them into our data banks, 
we know exactly what they do and when. We identify the best actors in 
each stock, follow them becoming a swarm—and then just imitate the 
emerging consensus action of the financial oligarchy. We “borrow” their 
most important means of production—their knowledge, their relations, their 
inside information, their position—and put it to work for us. We make a 
copy, a synthetic replica of the regularity between their positions and over¬ 
turn distinctions between a copy and a model. A repetition with a differ¬ 
ence. We call it minor asset management. Another way to occupy Wall 
Street.'*’ 

Max Reiser considers the Robin Hood algorithm as “front-running the front run¬ 
ners,” swarming upon stocks or assets deemed of interest to a sufficiently high 
aggregation of corporate actors.'^ Sharing similar points of reference to the body 
of thought associated with post-autonomia politics, the Robin Hood collective 
nonetheless does not bother itself with the pretense of a postcapitalist “ethical 
economy,” as advocated by Adam Arvidsson.'* Instead, Robin Hood nihilistically 
embraces the perversity of fmanciahzation and algorithmic capitalism. As Tiziana 
Terranova explains, Robin Hood “is not part of the movement of‘ethical finance,’ 
in as much as it does not select investments on the basis of their ethical value, but 
aims to introduce a new kind of discourse and strategy into the debate around 
fmanciahzation.”"' Not shy of contradictions, and sharing something with the 
accelerationist thesis that to exceed capitalism requires passing through it,^” the 
mimetic logic of Robin Hood’s algorithm pursues investment strategies with an 
indifference to investment types. 

Terranova notes that the question of wealth redistribution from processes of 
financialization is what marks Robin Hood as an experiment in the “communism 
of capital” (Marazzi).^' Such an idea would seem one of mutual contradiction. 
How might systems of micro-credit hold fidelity with a communist politics? 
Doesn’t the relationship between cryptocurrencies such as Bitcoin and other types 
of financial derivation, speculation, dark pools and markets, and financial instru¬ 
ments endemic to contemporary capitalism cancel out the possibility of a com¬ 
munism of capital?^^ If we take communications infrastructure as the operational 
core of capital accumulation, then interventions and experiments that seek to 
harness the logistical distribution of wealth generated by such infrastructure start 
to make feasible the idea of a communism of capital. Infrastructural imperialism 
is, by definition, expansive. Perhaps the trick is to see how such expansion can be 
reappropriated in ways that support labor and life within a republic without a 
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state, or what Virno terms a “non-state public sphere.”^^ Such worlds of care and 
relation are beyond peer-driven economies such as crowdsourcing, which in effect 
duplicate a system of taxation based on the impulsive fancies of the herd. Interven¬ 
tions into existing and defunct imperial infrastructures force a temporality of col¬ 
lective design that holds a more strategic dimension. 

Robin Hood is currently looking into decentralized blockchain technologies 
and cryptocurrencies as alternatives to algorithmically designed hacks of finance 
capital. To invest exclusively in stock markets and asset acquisitions through an 
algorithmic replication of key financial actors no doubt has a limited horizon. 
What’s to stop the many other smart hackers—or, for that matter, hedge fund 
operators—developing similar techniques, with intentions more likely to be 
infused with a politics of self-interest? Probably that’s already going on. So it is just 
a matter of time before the swarming effect results in diminished returns for proj¬ 
ects like Robin Hood if the focus were to remain on funding projects through 
stock market profits. Hence the need to diversify the lines of possible investment. 
Blockchain applications such as Ethereum offer what Virtanen considers not just 
an alternative architecture and system of fmancialization, but also the potential to 
extend Robin Hood’s experiment in organization.^"* Using “blockchain aware¬ 
ness,” the crowdfunded Ethereum platform runs decentralized “smart contracts”— 
“cryptographic ‘boxes’ that contain value and only unlock it if certain conditions 
are met”—enabling users to develop distributed governance systems and crypto¬ 
currencies in ways distinct from predecessors such as Bitcoin. Unlike Bitcoin, 
Ethereum’s foundational layer consists of “a blockchain with a built-in Turing- 
complete programming language, allowing anyone to write smart contracts and 
decentralized applications where they can create their own arbitrary rules for own¬ 
ership, transaction formats and state transition functions.”^^ 

So perhaps Kittler’s call to learn how to code is less about designers finding it 
difficult to work outside the Adobe Cloud than about the new protocols of decen¬ 
tralization.^*’ At stake here is the question of (re)distribution after logistics. Herein 
lies the importance of Ethereum. It introduces new paradigms for the distribution 
of data, information, money, and wealth and asks what decentralization really will 
mean in the near future. Since Snowden, the dream of decentralization is at once 
broken at the level of centralized data inspection while remaining very much alive 
as a political passion and architecture of communication and transaction. This is 
how digital infrastructures define our mixed situation. After the next financial 
crisis currently in our midst wreaks havoc on social and economic life, the scale of 
logistics will not grow. Instead, it will be redistributed, prompting for better and 
worse new technical-socialities operating on local and regional scales. Anyone not 
completely strapped to the moon knows the capitalist fantasy of endless expansion 
and accumulation is not sustainable. Media and political theory also require con¬ 
ceptual blueprints to address time not just after the Anthropocene—we have an 
abundance of this in recent years—but also time after the collapse of logistical archi¬ 
tectures that uphold economic globalization. The sovereignty of infrastructural 
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ruins includes a reformatting of the world after the orgy. Whether this is a world 
not subject to the rise of a neo-technocratic class in charge of engineering the 
protocols of platforms remains to be seen.^’ At the very least, we can design new 
idioms of practice beyond the template culture that services our expression. We 
still need this to happen, even if new code is immediately absorbed by actors across 
the political spectrum. This is also why the terrain-shifting intervention of Robin 
Hood is more than nihilism. There is no such thing as ethical code, or code that 
will carry its ethics with it at all times, as is the case with the politics of free 
software. 

In bringing this book to a close, 1 return to the question of how the infrastruc¬ 
ture and software of logistical media constitute territories. Within these enclosures 
the distinction between the subject of labor and the performance of algorithms 
can be hard to claw apart, especially in cases such as Amazon s Mechanical Turk. 
Yet for all this, there is scope for labor and life beyond the determining force of 
software and infrastructure. Examples such as the artistic experiments in radio 
astronomy using an abandoned satellite dish and radio telescope, or Robin Hood’s 
hack of financial infrastructure, are among the many projects that demonstrate 
another layer of infrastructure whose value is not captured by the extraction 
machine of logistical media. Or at least it is not captured in ways that obviously 
conform to the operational parameters of logistical time and space. Here, 1 am 
referring to the collective work of concept production manifest in artistic practices 
and experiments in organization. The pursuit of concepts, of counter-imaginaries 
and blueprints for a future without capture, arises not from the protocological 
regimes of logistical media but rather from the force of contingency, disruption, 
and failure. The logistical nightmare of coordination and control within systems 
of calculation are not, in the final instance, secure from collective impulses of 
deviation and invention without termination. 

Nonetheless the logistical nightmare persists. The horror of what Garnet Hertz 
and Jussi Parikka refer to as the refusal of “zombie media” to “disappear from the 
planetary existence” is an important example of how electronic waste lingers as 
toxic residues and secondary economies harbor often very miserable and danger¬ 
ous forms of work. Such media economies give rise to informal logistical systems 
that broaden the spectrum by which logistical media function as technologies of 
orientation. The hardware hacking of ex-military satellites in Latvia and the para¬ 
sitic algorithm of Robin Hood’s hack of finance capital correspond with the media 
archaeological dimension Hertz and Parikka attribute to the planned obsolescence 
of zombie media. Yet there is also a vampiric quality of logistics. Stripping flesh 
off bones and sucking neurons from our brains are dominant forms of extracting 
rent within an economy of data, even if for the most part we are unaware of 
how logistical techniques of control exponentially infiltrate the routines of labor 
and life. 

Two figures in philosophical thought offer coordinates of critique within the 
quagmire of our logistical present.^^ In two highly compressed texts, Bernard 
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Stiegler and Gilbert Simondon seek to derive a conceptual apparatus from the 
operational core at work in machinic capitalism. These writings take us some way 
toward devising a method and conceptual strategy for dealing with the negativity 
of the logistical in which labor and life endure as fading components of capital 
accumulation. Stiegler’s recent work at the juncture of philosophical thought and 
a practice of alternative technics follows and extends Simondon s characterization 
of the “technical mentality.” Attending to the question of how the technical com¬ 
prises a form of “philosophical engineering,” Stiegler discerns in the digital condi¬ 
tion the impossible but necessary conjunction of a “new Enlightenment” and 
accompanying “philosophy of shadows.” 

For Stiegler, technical systems comprise “processes of grammatisation” whose 
materiality conditions and transforms the production of subjectivity and knowl¬ 
edge conjoined with spatial coordinates and temporal rhythms. Having established 
this precept of structuration, Stiegler then withdraws from actually probing the 
“operations that are specific to each form of support, that is, proper to each stage of gram¬ 
matisation.” It seems enough to identify a meta-process—grammatization—that 
transcends what is otherwise, by Stiegler’s reading, a continuum of time and space 
from the orality of the Ancients to the scripts of the Moderns. To signal the mate¬ 
riality of the technical is sufficient to the task of examining how the engineering 
of cognition is coincident with the grammar of the technical. While the grammar of 
the technical undoubtedly conditions human experience in the world, the task 
of politics is to ask quite specifically about the qualities and properties of the tech¬ 
nical that distinguish or bear resemblance from one situation of struggle to another. 

For Simondon, a technical mentality produces an ethico-aesthetic (“axiologi¬ 
cal”) conceptual schema to address “regimes of operation” peculiar to the Carte¬ 
sian mechanism and cybernetic theory. The synthesis of these two “schemas of 
intelligibility . . . are endowed with a latent power of universality.” The premise of 
logistical media amplifies these schemas to concoct technologies of governance 
that invest heavily in the phantasm of control, efficiency, accountability, and calcu¬ 
lation. A genealogy of the blockchain effectively takes us back to the Excel spread¬ 
sheet, which in turn points us toward the use of ledger as a pre-digital technology 
measuring the history of economic transactions (see also chapter 3 on double¬ 
entry bookkeeping and SAP). The decentralization of the blockchain is obviously 
distinct from the centralization of earlier transactional systems such as the ledger. 
This in a large part has to do with the material properties of these technological 
forms. Importantly, both have the capacity to function as technologies open to the 
scrutiny of the public. And both function to make value calculable, abstract, and 
able to be acted upon. 

The continuum of these two dominant technical systems in the management 
of economy and society span the Cartesian mechanism and cybernetics. The 
“enchainment of links” within the “transfer schema” of the Cartesian paradigm 
mediate technical objects according to what Simondon calls a rule of synthesis and 
control able to adapt different components and in doing so make the machine 
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operable as a whole. This, too, is the fantasy that compels logistics to straddle the 
world in its own image in which the transfer of people, finance, and things occurs 
“without losses.” Cybernetics brings to this form of instrumental reason “a relay 
apparatus . . . that allows for an active adaptation to a spontaneous finality.” The 
correspondence between the human and technics more often results in an indis¬ 
tinction between subjectivity and the technical in constituting modalities of opera¬ 
tion (techniques of practices, process of perception and, I would add, systems of 
economy). The post-digital cybernetic systems that present neural networks as a 
resource to be exploited by technologies of neuroniarketing constitute a “shadow” 
of the digital “against which the new enlightenment must struggle” (Stiegler). 
Such histories of the present are a«-iniportant reminders that part of the analytical 
force of logistics is that it abandons the dichotomy between the digital and analog, 
which continues to plague media theory and the digital humanities. Logistics is 
about techne, where the human and technology are co-originary (Stiegler). 

The inquiry of this book suggests we take this one step further. Rather than 
return to the canon of philosophy to uphold the case for a “new Enlightenment,” 
I have instead sought to begin a study of logistics that maintains the technical as 
the basis for concept production. Such an approach proposes that rather than 
escape the darkness of logistical regimes in search of a “new Enlightenment,” we 
instead embrace the nightmare. Such acts of disciplinary submission make possible 
the forging of concepts adequate to the task of critique and the invention of prac¬ 
tices not always or at least not so easily subsumed by the power of logistical worlds. 
This is not a reformist agenda, qua Zizek & Co., that deleriates over the prospect 
of radicalizing the state from within: “Grass-roots self-organization cannot replace 
the state. The question is how to reorganize the state apparatus to make it function 
differently.”^” Zizek has been consistent on this point over the years, yet he fails to 
acknowledge that the authority of state also only exists through forms of co¬ 
constitution that are both external and internal to the territory of the nation and 
its complex of institutions. It is a mistake to think of the state in local terms, for 
which Zizek has a penchant. The state is not independent of interstate and non¬ 
state relations, which establish the parameters by which the state always remains a 
state no matter that it transforms. In other words, there is a distribution of sover¬ 
eignty that predates the financial crisis born out by austerity regimes across the 
world. The technical operation of the world directs us toward what Keller Easter¬ 
ling terms the propensity of “extrastatecraft” to govern infrastructural space 
through standards and protocols not subject to scrutiny by legislative procedures.”* 
The power of extrastatecraft to “generate de facto forms of polity” happens also 
to be key to the operation oflogistical apparatuses and thus includes the media that 
governs systems of coordination, communication, and control. 

If we are to confront the power of logistical regimes then we need to accept 
that governance within such systems is highly integrated with the production of 
subjectivity and economy. Within this condition, we need an alternative logistical 
fiction that imagines a repurposing of the infrastructures that make us who we are. 


Sovereign Media and the Ruins of a Logistical Future 193 



FIGURE 8.1 X-ray imaging system shows human passengers hidden in a truck. 
Source: MSNBC.com, “The Week in Pictures,” April 28, 2001.“ 


The political force of Stiegler s thesis comes from his insistence that there is an 
anthropological register to these changes. Transposing such an insight to logistics 
requires a scaling of our political imagination to grasp the distribution both of 
technology and the human. For this reason, the growing critical interest in 
machinic operations is not simply about transhumanization, subject-fatigue, and 
fears of labor-saving automation. The cosmic vision of radio astronomy in Latvia 
provides us with a clue here on how to repurpose the machine. What we now 
need to do is devise a grammar of connection between different types of spatial 
imagination and forge new territories toward a politics of operation. 

The logistical nightmare confronting labor and life is highly varied and not 
universal in hue even if it is a dominant condition. We might glean something 
from how cinema calibrates its narratives based on conceptions of markets and the 
cultivation of taste. Take the Hollywood remake of The Vanishing (1993), for exam¬ 
ple, where the protagonist gets out of the grave alive, as opposed to the original 
Dutch version where he is left buried alive, scratching the enclosed coffin and fast 
running out of oxygen.^^ The Dutch version, Spoorloos (1988), translates as “trace¬ 
less” or “without a trace.”’'* And maybe this is the freedom that comes from over¬ 
exposure in the data economies of the logistical present. If we take Spoorloos as a 
metaphor of logistical regimes, the plunge into darkness is met with a stolid 
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acceptance of limited life in the confines of the coffin. At the same time there is 
an occasion in this entrapment for an exploration of what the available tools, fire¬ 
lighters, and scratches in the woodwork might instead have to offer. But only in 
Hollywood. The horror of logistical worlds is one endured on a daily basis by 
migrants and asylum seekers traversing borders, jam-packed in their hundreds 
while constrained within shipping containers on the back of trucks or out at sea. 
Stopped for inspection at the port of Calais or checkpoints in Chiapas on route to 
the United States, the images generated by x-ray monitoring systems of the suffer¬ 
ing of human life disclose the variation of supply chain capitalism and its capacity 
to adapt with indifference to contingency as it arises (Figure 8.1). If indeed con¬ 
tingency is the basis upon which capital is replenished, then our only hope is to 
join the league of vampires roaming a nocturnal planet in search of a life soon to 
be destroyed. This includes the destruction of logistics as we know it. 
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